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' GEOLOGICAL RblPOHT Off Tilli COPPER LANDS OF LAKE SUPEBIOR LAND 
DISTRICT, MICHIGAN. 



LETTER 



THE SECRETARY OF THE INTERIOR, 



Tile geological report on tin: copper lands of Lake Superior land district, 
Michigan. 

May 16, 1850. 
Rtferrpd lo U>t Cnmmitlts on 1'ublic Lsridi, and oidired lo bo printed. 

Jl vk 14, 1850. . 

IQ,00n cof i<; extra oidcred lo be priniBd. 



Dfi'artiiiext op the Interior, 

Washington, April 29, 1 S50. 
Sir: 1 have the 'honor tr. cii!iE!!ii!ni' , :tte ; h'jifjv, iJi, a loiter from the 
Commissioner of the General Land Cilice. Iransniiuiii^ ihe report of 
Messrs. Foster and Whitney, I'rnicd N.i • . i*eoloL'isi5,onthe copper lands 
of the Lake Superior land district. Michigan. - 
I have the honor to bo. very rei[iectfuilv,your obedient servant, 

T. EWING, Secretary. 

Hon. Howrll Cobb, 

Speakw of the ffnusv of Reprtaeidativcs. 



General Land Office, April 26, 1850. 
Sir: I have the honor lo communicate., herewith, a report from Messrs. 
Poster and Whitney, United Slates geologists, on the "copper lands" of 
the lake Superior land district., iu Mtclii!>an. accompanied Ijy a number 
of views of the principal features of thai in i. destine: region, with diagrams 
of the mines, ifcc. , illustrating the work. There is, also, accompanying 
this report, a /'ic-sii/iil- of n uup of i . ; l U ._ ■ Superior ;;:ir.l '.lie adjacent re- 
gions, made by the Jesuit mi.-sinuari.-s in 16T0 and 1671, and published 
at Paris in 1672. 

This report contains a vast fund of valuable information, and the pub- 
lication of it will be an important addition to the cause of science. It 
would have been communicated with my annual report, but the time 
siiK'! those w-iillrini-n wi re appnintud was too short to enable them to 
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prepare it in season. Il is now submitted as supplementary to that report, 
and i respectfully rcijuest ill at it may be so communicated to Congress. 
With much respect, your obedient servant, 

J. BUTTEREIELD, Commissioner. 

Hon. Thomas EwrKO, 

Secretary of the Interior. 



tt«- • H^.mr camp r,,,^^ ut.d i-n-vWous, and oven our canoes, wore 
carried ior Ion? distances on t!;e backs c.f men; and that the limited state 
of oar supplies uiiuii compelled us In press nn without reiwrd to weather — 
under these circumstances, we trust we shall ho pardoned if it be found 
that v.-o have fallen into minor rauri. or hastily passed seme points which 
were deserving of a more minute examination. In the delineation of the 
main features of the re;;i.m. we trust that this report will he found correct. 

With sincere thanks fur the := id a Horded us in the prosecution of these 
researches by several of the officers attached to the bureau over which 
yon preside, we subscribe ourselves, 
Sir, with great respect, vottr most obedient servants, 

J. W. FOSTER, 

J. D. WHITNEY, : 

United Stales Geologists. 

To Hon. Jhhtin Butterfield, 

Commissioner of the General Land Office, 
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REPORT 



GEOLOGY AND TOPOGRAPHY . 



THE LAKE SUPERIOR LAND DISTRICT, 



THE STATE OP MICHIGAN. 



INTRODUCTION, 

Historical sketch. — Raytnbault and.legues's voyage to Saul. Sec: Marie.— 
Rent Mesnard visits Lake Superior. — AUotiez follows.— Dabfon and 
Marquette follow.- — Grand Co uueU.— Marquette proceeds to Green 
Bay. — Discovers the Mississippi. — His death.— AUoiiez's death.— Early 
map of this region.— -Effect of the Missionary labors on the Indians.— 
Travels of Hennepin; Charlevoix ,- Hairy: il"c/ivn ;ic — Expedition 
itf General Cass ,- of Schwkraft ,- of Maj. Long. — Dr. Houghton ; his 
labors and dentil. — The treaties by uhieh this dialriet ira.i ceded.— T/u: 
severalacts of the government in reference thereto.— The act authorizing 
the sirrrey.—Its organisation. 

The first steps towards tin; exploration of iho country bordf.'ring on the 
great chain of North Anierir an lutes were taken by tli.j Ji-M.iiis ol t.'anadri, 
more than two centuries ago, tinder the auspices of Count Frontcnac, 
then governor general of that region. 

On the 7th of .Seplembirr. Hill , ('harks Unyinbnnlt and Isaac Jozies, 
two missionaries of the order nf Jesus— an order whost> memorials are- to 
be found in every quarter of tin- ] ];ib i L: I.j] r h earth— aixvni panied by several 

Huron*, left the bay of Pentanguishene in a bark canoe fur Saul Ste. 
Miirio. At the head of this bay they had established a mission. It 
formed, at that time, trie- western l^rminus of the travelled route between 
Montreal and Lake Huron, by way ofthe Ottawa river mid Lake Shneoe, 
and for years afterwards, while llie peww of France in the Northwest re- 
mained in tin: ascendant, coiiMiiii^d un important link in a chain of posts 
extending for more than two thousand 1 miles. 

The route of Rayuibault and Jotrue.- lay tbrou.ih lift fieorgian bay, and 
thence among the countless islands tbatsmd the channel of the St. Mary 's 
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fiw centuries. The chiefs received them kindiy and invited Ihem to 
dwell in their midst. " We will embrace fau as brothers," they said, 
"and profit bv your words." 

They here learned of the cmYichcc f.T a lab- still beyond, called by the 
Indians Kitchigumrni . . -It-:; hl-.'O > -i- pa-sing in magnitude either Huron 
or Michigan, then called Illinois-, beyond who;.,- western limits was a 
country destitute of ireos, !>i:I covered with grassy plains, through which 
roamed herds of hu;fa[o and deer. 

Here dwelt the Sioux or N'aduucssi. a race at once warlike and indom- 
itable. At that day a fetul existed between the two tribes, which has 
been perpetuated to ;!ie indent time. • 

Late in tbu :-e:is"|i , :i ;i 1 1 <-\;: :i .:■:] to i '. u ;ai. uni jhenc with the ill- 
there a permanent mission : b;il consiimpiioii. bj.iuitht on by repeated ex- 
posures and privations, w;i- Jic-i hunvi;::; 1 ii t: a n> ih; a rave. The f'll >w- 
ing yew he returned with .b^nes to Quebec, where lie died October 22, 
1642. Father Jozies started to return, but in a-n nding the St. Lawrence 
was captured by the Mohaw! s, a predatory ban,', infesting the shores and 
tributaries of Lake Erie. After having been subjected to Ihe most igno- 

to the flame:., be "... nil mat' h vn "!>"! i v I. . !>iu<:- in the vie v oi 

Albany. He revisited France.; but f=o<m rrlitriiod to the scene of hisja- 

Kene Mesi.ard followed in the' track of IUymbauIt. On the 28th of 
August, ltilK), he lelUiucbec. iakii- witii him a seunty stock of neces- 
saries; " fi)r I trust," said he, " in that 1'rjvidence which feeds the little 
birds of the air, and clothes the wild dowers of the desert." He was 
past the meridian of life, but possessed all the zeal of youth. He went 
forth with the presentiment that he war, perihrmi ns; his last journey, for, 
in writing back to a friend, lie remarked: "In throe or four mouths you 
may add my name to the memento of deaths." Having arrived at the 
Saut, he proceeded to coast along (he southern shore in a canoe, and on 
the 16th of October reached the head of Keweenaw bay, which he 
named St. Theresa — the day of his arrival being the anniversary day of 
that patron saint. liuie he remained uiu.i dn: ibdnwiiiif. spring, when lie 
loft? accompanied hv a single Indian, tbr Chaqunuiegon bav, near the 
head of the lake. They took the route through Portage lake; and while 
the vovag.ur was eonveyiu:; ll le eauoe ;ki"Ss'i!ic. portage, the good Father 
wandered into the woods, and no trace of him was afterwards obtained. 
This banned August ^H, liibl. The world applauds the heroism of 
Columbus win. launched out upon a tiaekless ocean in search of a new- 
world. The humble missionary who, cim'nil.ti! i'/ himself to the guidance 
of savage attendants, voyaged 'tor days with a boundless waste of waters 
on one side, 3nd on the other an unbroken wilderness, .-bowed a degree 
of courage and enthusiasm whi'-'i has rarely been rivalled, and which 
ought to rescue his name from oblivion. 

Claude Alloiiez followed in his footsteps. On the Sih of August, J Olio, 
'he embarked at Three Rivers, accompanied by four hundred Indians, . 



Digitized Dy Google 



Doc. No. 69. 



7 



:!n-iv rodini hoin linoluc In t: io iie:;iuuhi:i a'.' S-i]i:cniln;r 

the Saut, and entered T,;il,-.: Superior, "which," said the 
ary, "shall henceforth bear the name of M. de Tracy, in 
diligaiions it its |]«>p!ii 11!" region a:>! under to Iiim;" and 
no applied to it on the earliest map. 

jes,' 1 ho continues, "respivt this lake as a divinity, and offer 
because of its size, for it is two hundred ] e n ^ L l f ; : i Ion,; ajjrl 
eighty broad, nnil :il :■;■> in consequent of it. 1 - furnishing thcin with fish, 
upon which ;;'! ihe natives live when hunting is scarce in these quarters. 
• " " It happens frequently that pieces of copper arc found, weighing 
from ten to twenty pounds. I have seen severe! such pieces in the 
hands of savage.s; and since they arc very superstitious, they esteem 
them as divitiilies, or as presents given to them to promote their brmpi- 



unwilling to tell."* lie passed the bay called by Father JMesnard St. 
Theresa, where lie met "two Christian women, witn^-scs of his (Mcs- 
naid's) labors, who had preserved their I'nilh. and sparkled like two stars 
in the midst of the darkless of iiilideihy. Having rcneidied their memo- 
ries witli our mysteries, we proceeded on. Alter having travelled 0110 
hundred and evilly leagues nlong ihc border of trie lake, mi the southern 
side., where tin: Lord liatli often tried our patience by means ot' gales, 
famine, anil liiti^iie. bnlh day and night" — many a poor voyngeui has 
sini'e littered the same, i-uj j ; j bents — ' ■ we -anded on the i si of Oe".obi.T at 
Chaipiainc^oii." This is the old i,a Pillule of the voyaeeiirs. He de- 
scribes it as a beautiful bay, on whose margin dwell numerous savages: 
their warriors amounting to ehriit bundled. Here he paused in his wan- 
derings, coded a chapel, and commenced the work of winning die 
sav;i!i«.H to the standard of the cress. He found thai the Uhippmvas wore 
meditating a warlike ex]..vd it i. .11 againsi their aneiei,: enemies, [h.: Si„ux. 
lie was permitted to advise, and succeeded in diverting them fiom the 
enterprise. Here he dwelt for two years. His fame reached the stir- 

rounding tribes, who gathered around to satisfy ihoi/ ouriosi'.v and receive 
the benefit of his ill.- line lion. liuriug ibis period he visited Fond-du-Lac, 
where lie met with some of the Sioux, who informed him of a country 
to the west abounding in prairie-, ovei whiob reamed ihe I n ; ;! ai.d 
that there was a great river called .Mossepi, (Mississippi,! whosn banks 
were inhabited by l!ie beaver. He extended also his mission among the 
Nipissiriniens, on the norih shore of the lake. 

In the fall of 1007 he returned lo Quebec to procure aid in establishing 
missions in the .Northwest; and such was his ardor, that in two days after 
his arrival he was on his way back to his forest home. 



•Chmlcvuii, in his Traitts, tins 1 



AlloQn'a description. 
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Tn 16fif Obw'.i IlnWou :i:id Jame; MaivjutUti proceeded to SantSte. 
Mario (be tin 1 piirpi^e of establishing ;l permanent mission. Of the per- 
sona! hiMerv of i']'- Il-ninT iittl" is known, but the Litter wis in tlie prime 
of life, hithly educated, and fitted to adorn the conYt of I^uis; but lie 
.sacrificed oil of these :k Ivan (a ires, and passed his Ufa anarmg a race corn- 
paralively low in the sr*nl.» ill" iulelkrUif 1 nrwi .iznti™. From this ji- jiod 



Frenchmen; 
Was suspeni 



loKinff. The cross 
mh by the Superior 



n EJioiuaod. Another iwiijoti lo nr oji Itnd, hut 
ileiiil.il' Links', liiev ivr;u:i! l.i A I i .■.-■inMMiic I, !-, , wl 

h; sttock.i, lit Is mo:t restful Llimi iLiiiuti r. The entih ii«nblcs, « 
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The manner of his death- is thus narrated by Bancroft: "In sailing 
from C3i:icasro to Mackinac during Hie (blowing spring, he en t Bred a little 
river in Michigan. Knv.lin j an altar, he said mass nftcr the rifns of the 
Ontholio church; then. iM^j-ging the men who conrtneled Ids canoe tn 
leave hhn alntie for half an hour, 

' In ihc darkling wood, 
A.im! (l.t .».-.] -id : ■ 

And attend to Ihn Migiliirsl iilm" llmnt*. 

At the end of half an hour they went to seek him, mid he was no more. 
The pood missionary , din'overer of a wotki. h;ni fallen asleep on the 
■ margin of a stream that lif-nrs his name. Near tin: mouth, the voyai»i urs 
dug his grave in the saml.'" This event happened May Is, 1(573. 

AIIoum died soon after in the miiLt of hi.s hbms the Miamies. 

The Jesuits made a map of this region as early as l(il>9, which was 
published in Hi 72. We suspect that it is the work of Alloiiez and Mar- 
cticitc, but it hears no name. Dablon llms speaks of it: "It was got up 
by two Fathers, very intelligent and observing, who did not wish to in- 
corporate anything i-xcept what they had seen with their- own oyos. 
That is tlic reason why tiiey have only inserted the upper part of Lakes 
Huron and lllinnrs. altlionuii they have eoaslcd much on both." 

s considers! tli.it il|rse men were not engineers, awl that to 



tent, as well a- tiie. islands, w.- 
in tiie midst of the lake, and n 
not escape their observation. 



hi-jr r. r!,- S-,::, ]..:hiv ni nu ■ ,1:- .-.I • -! y i>n i- U 1 .;.-, nwl uji:[.u!i.i mute ['rait'e t!iau i 
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Alloiiez, Marijnefte, and J r,-:ies were remarkable men, and, had their 

impress ujkii the ge in which I I i I tl 1 

of the iXoylhwest In ill.' stanrhrd of the er.'ss. proseonled will) great zeal, 
and under eircmnslances of privation :mJ snit'ering, may be regarded lis 
abortive. 

There is something impressive in the rites of the Catholic church— 
something in its mysieiies rabmlaled l'> overawe the wild men of the 
■woods. So Ling as'the mrs-den ny was in their midst and suponmended 
their labors, they yielded to ! i i;- guul.im'.e and adopled his reoommelida- 
thins, so la; at least as conduced ! i thoir cr.ni tbrt ; but when he withdrew, 
with [-qua.! fr.einty they glUU-d into ihe:r firmer habits. Tin? superstruc- 
ture raised -.villi "so nin.-h <-:m. fell to ibe ground tl'.e moment the sus- 
taining bam! was withdrawn. The fft'eot of the contact nf tlic twn races 
has been to atlbrd the Indian a.Miiiena! imamlives to vice, wliiio his in- 
tellecti::-.! and moral clevalmti has b«en little advanced ; and at this day, 



first voyagenrs, and the refei'ences to ii aie numerous. Tie 



who had passed from Green liay to Lake Superior the year previously, 
reported "thai its borders were enrobed with lead mines, and copjwr of 
such oyeeliert ipinlily that i; is already reduced in pieces as lisran as the. 
fist. There may also he seen reeks which contain large veins of tur- 
quoise," (green silicate of copper.) 

The. relator adds that lie has beard of the existence of gold. on St. 
Joseph's island, and Unit the rivers of Lake Superior bring down grains 

of 8° ld - , , . , , 

Another relator stales that diamonds occur on some of the islands at 
the foot of Green Bay. 



about iorty or fifty leagues from the Saut, towards the norlh shore, oppo- 

!' ! , , 1 ' v 

Ii.f.k in:, ■ t.-itr s:u-,., - I,.. : I oelo . having lo-l ll ie,r v,\\) in a 

with mi: rh me ^hird is I leQiie.n : I ■/ sum nmle-1. If was previous to Ihetr 
a.-nua.infi-m.-e with the French, and they I; new nolhini; of the use of ket- 
tles and- hatchets. cooking their meals, as is usual anions the sava- 
ges, by beating stones and casting them into a birch bark pad containing 
waier. they loom! that they were abrii i.-.t a! I copper. Aliei having mm- 

filetcd their meal, they hastened to re -embark, for they wen: afraid of the 
ynses and hares, which here grow to the size of dogs. They tool; with 
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them copper stones and plates, but hail hardly left the shore before they 

hoard ;i bud voice eji'dainiii;!; in an Linsrry tone. 'Win) a;,. 1 die thieves 
that carry off the cradles arid the toys of my children?' They were 
very much surprised at the sound, not knowing whenoo it came. One 
said it was the thunder; another that it was a certain yi-bliti railed Missi- 
biai, the spirit of tJiu waters, like Neptune anion:.' the heathen; another 
that it cauns from the Men;oi;ovissioois, who are mai-hse men, living c»ii- 

" stanlly under die water, like tin: Tritons and Syrens, having long hair, 
reaching to the waist; anil one of the savers asserted that he had ac- 

■ tualiy seen such a being. At any me, this extraordinary voice produced 
such fear that one of Uie;u died before landine-; shortly 'after, two ethers 
died, and one alone readied home. who. :ifii*r hiiviri-j related what had 
happened, also died, Since that time, (lie silyf^os have not (bred l.> 
visit the island, or even U> steer in that direction.- The father attempts 
to explain this superstition by ttippo.sins that tliev were pn'soued by using 

■was nu echo of their own, and thai the vanishing and ivapoearaive of 
the island was due to fogs and haze which haiif- about it. lie concludes 
by adding that it is a common hidm :umn,z the savaers that the island 



port has been effected either by floating ice or hy powerful winds from the 
northeast, which have rolled iliem along the bottom of the lake. 

He mentions the fact that the Ottawa squaws, in divine holes in the 
■sand to hide their corn, often find mass..'* .weiclsiuy or lbs. ''Xear 
the river Nanlonagon (Ontonagon] may be seen a bluff, from which 
stones of red copper fall down into the water. Three years since we were 
presented with a piece from that locality wtiitrhinij 100 lbs. We have cut 
some pieces from it, and sent them to Talon, at Uuebec. The savages do 
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nut all agree as to the place whence it is derived. Some say that it is 
where the river begins; others, that it is dose to the lake, in theclay: and 
n I tiers, hi [In- forks, and along (lie eastern branch of Itieriver. 

"Further on is found the long spil, (Keweenaw Point,) which we have 
compared In the arrow of the Imw. .U lis iwlrcnti iv is an island si.x feet 
square, which ispaid to be entirely of copper. Finally, to complete this 
surv ey of the Great l.ake, we would add, that it is stated that mines of 

tin: Siij'ci metal are found in Several planus to llie south. All these cir- 
cumstances, together with others which it is not necessary to mention, -are 
deserving of an attentive examination. We would also mention an oxide 
of eoptier, which is sMii to come from the crevices of certain rocks, (Pic- 
tured Hocks,) and tin- occurrence "f ecriain pebbles alone; the shore, 
whirl i are .-amen bar. smi ami of an agreeable green color. II" God pros- 
lien; our undertaking we shall speak about it next year with more knowl- 
edge and certitude.'' 

Hennepin and 1. 'Human pa-sed tlimuHh the lower lakes, but did not 
enter Lake Superior. 

Charlevoix, whose voyage was published at Pans in 1744, passed 
through the great chain, and bis observations are well worthy of perusal. 
He mentions llial pieces of copper occur mi the islands of Lake Superior, 
and that he knew a brother of the order, a goldsmith by trade, whp, 
while on a mission at Saul Ste. Marie, had made chandeliers, crosses, and 

Shortly before ilie treaty of Paris, in ITtili, by which. the whole of this 
ten iimy was ci-dcd in the Itritisb Crown, Alexander Henry, an English- 
man, visited Mackinac for the purposes of trade. At that time the 
Indians ic-ardeii die Mnglish as iniruders, and entertained towards them 
hostile feelings, Henry was among the few who escaped the massacre at 
old Fort Mackinac, and owed the riiesiavalbii of bis life to Lire offices of 
a friendly Indian, -.via' contrived to convey him to the northern shorn of 
Michigan, whence he made his way to Saul Ste. Marie. In 1771 be su- 
perintended a mining enterprise in the vicinity of the forks of the Onton- 
agon river, near die site of the copper rock. 
"Their workings v.are prosecuted in the clay blutfs which line the banks 
of the stream, anil I be miners dnriiiu' 'die wilder pertitraied (he bill to the 



ly met wi'u omsideriihle masses ol native copper, and believed that Ihey 

In Ihc month of A;;cn=t, 177.!, tin: mining force was transferred to a 
vein on the north shore. Little was done during the winter, but before 
the close of autumn the miners had penetrated thirty feet into the solid 
rock. The vein, which at the beginning was lour feet in breadth, bad, 
in the bottom of llie shall, coutr.-ieicd ta tour inches. I : nder these dis- 
<'«upu;i;-;r circumstance", I'lmbu' mining operations were abandoned. 



Digitized 0/ Google 



Doc. No. 69. 



13 



Henry concludes, from the results of his unsuccessful experiment in 
mining," lli.it the copper can never be profnnl.iy mined, esi-.ppt fin- l«csil 
consumption, and that the country must be cultivated and p.nplfd Minn 
this can take place. He remarks, it was in the hopes of finding silver in 
suffhicnt abundance to make the sp"« illation profitable, that the works 
were commenced. He speaks of the discovery of this metal in only one 
place, Pointc aux Iroquois, where, aiv-nniiiiir in his authority, a Mr. '\oi- 
burg, a Russian gentleman, acquainted wit}] metals, discovered a blue 

conlain sixty per cent, of sdver. 

None of the early explorers seem It. have noticed the existence of metal- 
lic silver associated with the copper, allhnuL'h wo know that, among the 
numerous masses nf copper whirh have iieeu picked up on the shores of 
the lake, some have contained a ei>iiside;-uhl(- quantity >u 41 vit interspersed, 
through them. 

Ill 1619, General Cass, under the authority of the Secretary of War, 
directed an exploring expedition, which passed along the southern simre 
of Lake Superior, and crossed over to the Mississippi. This expedition 
had among its principal objects that nf invi.'siisstitjg the northwestern copper 
mines, and was accompanied by Mr. H. R, .Schoolcraft, in the capacity of 
mineralogist and geologist. His observations are recorded in his -Narra- 
tive Journal of Travels i'roui I tecroit northwest, iYc,," published ill lfi3f . 

In thenprmg of 1 823, Major Long, acting under the orders of the War De- 
partment, and accompanied i>y sclerals tennfic gentlemen, Started on an ex- 
[(edition, the object of whirh was to explore the river St. I'rters and the 
country situated on the northern boundary of the United States, between, 
the Red river of Hudson's bay and Lake Superior. In reluming, they 
coasted along the north shore of this lake. Professor Keating, in his nar- 
ration of the expedition, remark;; thai they had seen native copper (boul- 
ders) strewed in many directions over the great valley drained by the 
Mississippi and its tributaries. 

All the oarly explorers seem to agree in the opinion, that if depositee of 
copper should bo discovered in this region, yet, so great is its distance; 
from a market, and so wild and unsettled the character nf the country, 
that there would be no hope of their being profitably worked — at least 
for many years to come. 

The attention of the government was called to the mineral resources of 
the Northwest during the presidency of the elder Adams, and a commis- 
sion was instituted with the view of exploring this region; hut wo have 
been nnablc to ascertain why nothing further was done in this matter. 

Such was the state of things up to the time when Dr. Douglass Hough- 
ton, State ^geoto gist of Michigan, in the prosecution of his labors, com- 
menced the exploration of the northern peninsula, and by his official re- 
ports awakened attention to this distant region. In his annual report, pre- 
sented to the legislature of Michigan , February 1 , ISdi , the greal features of 
the country were sketched with a masterly hand, and flu: first definite in- 
formation with regard to the occurrence of the depositcs of native copper 
in the rooks was laid before the world. After this preliminary reconnais- 
sance of the country, Dr. Houghton entered into a contract with the 
United States government to execute the linear survey of the northern 
peninsula in connexion wi:h a geological survey, according to the system 
devised by him in connexion with Wm. A. Burt, esq. Dr. Hough ton 
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ii of the State geological survey o 



ground to I 



executed under the authority of one person, and then a systematic nr- 
nugeiik'iit of a great number of observations be brought to perfection. 
The survey of the northern peninsula was arranged on this principle. 
The. township lines were to be run by Mr. Hurt, or under his super- 
vision, while the subdivisions were to he made by other deputy sur- 
veyors— Ur. Houghton bavins the especial control' of the whole". All 



value was placed in the possession of the department. 

I)r. Houghton was a man of indomitable energy and perseverance, and 
fervently devoted to the cause of science. Had he lived to complete this 
great work, he would have erected an enduring monument to perpetuate 
his name. Ho died in the discharge of his duty, prematurely. for the 
cause ot" science, picmnturclv for his own fame. 

The lands composing the Lake Superior district were acquired by the 
l.'niltd Suite.-; hv virtue ii:' ti:e foliiv.nti:: [n;ali!>?: 

1st. With the Ottawas and l.-hipposv'.is, concluded March 28, 1886— 
ratified May 27, 1836— by which were ceded the lands hounded "on the 
north by Lake Superior, on the cast by the St. Mary's river, on the south 
by Lake Michigan, and on the west by the Escanaba and Chocolate 
rivers. 

2d. With the HoBOinoneea, concluded September 3, lKi6— ratified Feb- 
ruary 1j, 1S;!T— by which w;is ceded a tract bounded on the east by the 
Escanaba river, on the south by Green Hay , on the west by the Monomo- 
nee river, and on the north by an irregular line extending- from the mouth 
of the Brule to the head-waters of the Escanaba. 

3d. With the Chippiwas of the Mississippi and Lake Superior, con- 
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different ports of ilie Union fi 
supposed to* contain valuable 
virtue of a joint resolution a 
reference to tbe " lead lands' 
stanca.was allowed to select 
subsequently modified, limiih 



a grant 



i)„l.:;- tl'.o 



inent of War amounted fo about one thousnnd- 
y-one of which were located. Sixty leases for Iracl 
are, and three hundred and seventeen 
e perfected, and mining compai 
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organized under thorn." 
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ved March 1, 1S47. 
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Stales as lie may deem expedient, with a brief description of the lands to 
Ik cllcrcd — r.hnwijic; tin.' number and locality of the mines known, the 
practicability of discovering others, the quality of tfie ores, the facilities lor 
working the SLiin- . a; ; d lii'! Licnus a:i < o\-pee;e i.C Ira^r sporting their pro- 
ducts to [he principal markets of the linilcd Stales; ami that all of the 
lands in tl:o said district not reported as mineral be regarded as agricul- 

The third section secures the rights of those persons in possession by 



many scheme? ni wild an* 1 extravagant speen Liimii, and ir.anv plans ot dl- 
—i vised and ill direcied milling, wliich have resulted in the ruin of those 
'nthem. Extravagant expectations were held out in riie com- 
at, which the milling experience of the world declared could 

however, have passed away, and the business has settled down 
Itllar, methodical pursuit, "al'iording an admirable field to the 
igmeer for the display of skill and judgment, and yielding to Ihe 



Hill and Edward Desor, a* firs; assistants, by Mr. William Schlatter as 

The aid of Sli . Hill has been of the most essential service. His long 
residence in the district and his connexion with several public surveys in 
the iSorthwest. h:id given him opportunities of collecting a large fund of 

i . wlii' h h;i> 1 :i eheerhillv i: i j nt ri 1 1 lit- ■ J to this work. His 

nits and plans of the mines, his observations on the phenomena 
01 veins, His contributions lo tin: boundaries of die rocks, as illustrated on 
the accompanying maps.vnd his thorough and laborious explovalions during 
his connexion with the survey, are all gratefully acknowledged by the 
geologists in charge. 

The phenomena of ihe <liifl and alluvial deposites of ibis region have 
been ahly investigated by Mr. Desor, and the results of his observations 
will* be found embodied, by him, in that portion of the work which relates 
to the superficial and irausi-irted materials. 

IBs previous investigations of the drift in parallel latitudes in western 
Europe, and of glacial" action as manifested in the Swiss Alps, and the 
formation ol shoals along the coast of the Atlantic as observed by him 
during his connexion with the Coast Survey, had qualified him to enter 
upon this field with every prospect o( success. 
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When it is considered that the agricultural capacity or a soil results 
not so much from the decomposition of the subjacent rocks as from the 
superficial deposites strewn over the sui-fare, which have been derived in 
most cisos linn- unices lar remote, it will 1,.- fm,„d thai an undue prom- 
inence ha. not Wu ? iven to tin. subject, liesides, an investigation 
""V 1 "' V - """ " ,: >" :r!i,K > 0,10 llL " "S-w> I'r "liicli their transport 

Ims hp,-,, rtlwted, lonn.s uii-.'oi tin; most interesting chapters in the phys- 
ical history of the earth. ■ ' 
Its of tos observations cm the fauna of this region will be com- 

of the maps was confided to Mr. William Schlatter, and 
hi an undeserved compliment when we say that he has 
irk will. consummate skill and ability. Much of this work 
d ui thefiudat o! the forest, I.crienth the shelter of a tent. 

*«»$■"»• ll,s remarks on the nature of the forest trees, their 
geotrraptnea d.stnhut.,,,, and ll.o ccn,,,.,,,^ uses to which they may be 

Before concluding ,his introduction w, ; desire to return our thanks to 
the several captions of mines for ,h uir hospitality and for the . facilities 
afforded us m i l i v ( .sti S .,l,nLMl l ep| l ,,,o, 11 ,, 11J , I ' v ,. j ,,'s. Without exception, 
\ u: ""lollisuiil ai,d reiuU ■ ■ tnuiiicate all of tlie i^ 

loroution in their possession. 

To the linear surveyors, particularly to Mr. John Burt, we desire to 
render our thank, lor the coionomicahon ol' valuable information 

JA> the laic surveyor general, H.m. Lucius Lyon, of Detroit, we also 
■ l^itL-. in a public manner, to express our thanks for his promptness in 
lurm-mi," plais.ainl tor oilier i,id rendered in tin- prosecution of this work 
We are fully aware thai this report is. in manv respects, defective; such 
■:s must necessarily result from the investigation of a wild and almost 
unbroken wilderness, with limited facilities at our disposal. We trust, 
louieier, that wo have aeccmpl isf i-d somethin - in elucidating its true 

geological structure and iis vast mineral resources. 
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CHAPTER I. 



PHYSICAL GEOCRAPHY. 

I!;uit<l<irifs n/ the Lake Superior bind district.— Extent of the lake. — 
Islands.— Harbors. — Bat/s.— Cixitt. — Mirltit:"". — Extent. — Bay*. 
— Islands. — Huron. — Rivers. — Mountains. — Table of Iteights. 
The region which firms the immediate subject nf (his report Is bonnded 
on the noilli by Lake Superior, on tlie east try the St. Mary's river, on 
the south by Lukes Huron and Michigan, and on the west by the Mon- 
treal ami Meuninonee rivr.r*, includini; the seveial islands < m-?<> n n ^ n> 
the United Stares, and within the jurisdiction of Michigan. It is known 
as the Lake Superior land district, and contains an area of 16,237 square 

It is included between latitude 45° and 49° north; and longitude 83° 
4n' nutl 90° 'S'X west from Greenwich. It? coast, more than SIM) miles in 
extent, is washed by three of the great North American lakes. 

I^ilte Superior, tilt: largest expanse uf fresh writer on the globe, contains 
32,000 square miles. Its surface is elevated, according to Captain Ray- 
field, of the English Admiralty survey, 627 feet above the ocean-level, 
while portions ol' its bed are several hundred feet below; thili forming one 
of the deepest depressions in the surface of the earth, excluding those 
portions covered by (he oceanic waters. Its coast is 1,500 miles in extent; 
its maximum length, from (h'n- Cap to t'ond-du Lae, in a direct line, is 
3iT> luilrs; its maximum breadth, from Grand island to Keepigon bay,tGO 
miles. 

The shape of the lake h very irregular, its widest expansion being near 
the centre, while its extremes are contracted . Its northern shore is rocky, 
affording many bold headlands, and many deep and spueioris bays. Nu- 
merous groups of islets gird the coast, which appear to be peaks, or 
aiguilles, connecting with the main nick far below. 

"Of the Inrcer class may be mentioned St. Ignace, at the outlet of Nee- 
nigon bay, f,30ll feet in height; and Pie island, ai the outlet of Thunder 
bav, which rises to the height of S'i(l feet. They are both composed, in 
the main, of rocks of igneous origin, and present bold and picturesque 
outlines. 

The southern coast is studded with fewer clusters. Towards the head 
of the lake there is a group known as the -Apostle island.", composed of 
sandstone, ami attainm:; an inconsiderable elevation. Tin: channels be- 
tween theiri atl'ord g"od harbors, accessible from every point, La Poiute, 
situated on Madaline island, is already a place of some commerce. 

Grand island, about midway between the extremes of the lake, affords 
one of the finest and most beautiful harbors in the world. Its northern 
shore, where exposed to the surf, is lined with high cliffs of sandstone; 
but the southern portion slopes gradually to the water's edge. 

Towards the eastern extremity are several low islands, composed ai 
sandstone, which are of no great importance. 

In addition to these ore two remarkable islands in the midst of the 
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lake, bath of which ore due to volcanic action. These are Isle Royale 
and Michipieoten; the former belonging to the United Slates, the latter to 
Great Britain. 

Isle Royale is situated in the northwestern part of ihe lake, being inter- 
seitod near the centre by the 89th degree of west longitude, and the 48th 
of north latitude. Its course is northeast and southwest; its length 
about liirty -five miles; its width about eight miles; its area two hundred 
and thirty square miles, 

It is traversed by numoroiis parallel ridges, running with the course of 
the island, which nowhere attain on altitude of more than 600 feet above 
the lake-level. At the northeast extremity they are prolonged beyond 
the main land, and resemble the fingers attached to the human hand. 
These fingers afford safe aod commodious harbors. The numerous long 
and narrow inlets which indent the coast result from its geological struc- 
ture. Alternating bauds of soft amygdaloid and hard crystalline green- 
stone, which oppose unequal resistance lo the action of the elements, have 
contributed to form the peculiar outline of the coast. Powerful currents, 
at no remote epoch, swept over t\i<: island in a south westerly dirf^iion, 
which ground down the softer beds and polished and grooved the harder, 
to their vary summits. So thorough was this process, and so slightly 
have the harder materials, in the lapse of time, yielded to the ordinary 
action of the elements, that lliHse grooves can be observed over surfaces 
of great extent, sharp and well-defined. No tree lakes root upon these 
polished surfaces j the lichens even cannot find sustenance. The island 
everywhere presents a desolate appearance. Barren rocks; a dwarfed 
growth of cellars ami birches, hung with drooping moss; abrupt cliffs, 
impassable u Larches- - (liese urt ihi: siriliiiiij i'.barac[ev!;.'.i>'.s. The caribou, 
the lynx, and the rabbit are among the few animals that roam oveT its 
surface; the hawk, die owl, and the pigeon represent the feathered tribe. 

Where the igneous rocks prevail we find deep and spacious inlets, 
among which may be mentioned Washington harbor on the west, Todd's 
harbor and McCargoe's cove on the north, the deep recesses formed by 
; Locke's point, Blake's point, and Scovill's point, on the east, and Rock 
harbor, Chippewa harbor, and Siskawit bay on the south. The southern 
point of the latter bay, which (•insists «f sandstone, is approachable from 
the southeast, and also from the south, by a narrow mid intricate channel. 
It abounds in hidden reefs, running parallel with the main land. 

The numerous ridges which traverse the island longitudinally are uni- 
formly bare and precipitous on the northwest and sloping on the southeast. 
The intervals are occupied by small lakes, wet prairies, or cedar swamps. 

Michipicoleu is situated in the northeastern portion of the lake. It is 
eighteen miles in length, and rise* to the height of eight hundred feet 
above the water. It is a mass of greenstone, aud one of the points 
selected by the Quebec Company !i>r mining operations. 
. In the midst of the lake is a remarkable islet, known ns Stannard's rock, 
so called in honor of Captain Charles C. Slannard, by whom it was dis- 
covered in 1844, while sailing the brig Astor. 

It has been erroneously described as an isolated peal; or needle, shoot- 
ing up from the bottom of the lake, and affording deep soundings on 
every Hide. Such, however, is not the case. It rises about four feet 
above the water-levei, and exposes a surface of fifty feet in length and 
twenty in breadth. During a storm the waves sweep over it, buiits posi- 
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tton is indirated by a Inns line nf breakers. Professor Mo- 
lted it in tS16, thus describes it in tome MS. notes comma 
"A dangen>ns shtiiil evtorids a mile or more In the SiNfc!. of 

another, as indicated hv the ripple, to the NNW. In appn 
pissedover numerous ridges and deep troughs- !vv lV .-. 

To the south and snuihwest of the rock the water is de 
base. Il is ;< sandstone' of a dark red color, : ■ ■ ■■ .n- ■■. 

S hosed by licit, and disposed in nearly h-iriznij i ;ii layers. Its bearings, 
oni the mist reliable information. are, from Ma:it!ru island, at ihi; head 
of Keweenaw Point, SR. £ E, 27 miles; from Point Abbaye, E. by N. 
4 N. It lies in (he direct" route between Grand Island and Ke'weenaw 
Point, so that it is necessary for the navigator to make a detour to avoid it. 

This is the only reef known tn exist in the midst of lake Superior, 
and it is a mailer of surprise that it remained so long undiscovered. 

Professor Mather slates lhat at the time of his visit a strong current was 
seitiiiji ciisiwaid, which drifted i!je vessel tnore than half a mile from her 
course. The lake was calm and the breeze light; the approach 10 the 
rock, Iheretmv, is dangerous even under the most r!i v-r-Mc : ■ L !-.m ; i j [.-■ : l. : ! 'is. 

The northern shore is much mure deeply inditii.?d than the southern. 
Among tin' flec|i<'s( .it' these indci itatams uiav ! ■<■ in.i n : ■ >i t> -• 1 Vi ■ m , 
Hind; and Thunder bays, which, for the most part, arc lined with eleva- 
ted ridges extending down to the water's edge. No place in !he north- 
west presents ri view of greater magnificence than is '^h-J in ir:i - v;.-if:- 
ily of Fort William. Itlar.kened walls of slate and trap, covered with a 
dwarfish growth (if cedar and birch, arc seen on every side. To the 
south Pie island rises nut of the lake, like an immense castre. lo (lie 
height of Soil feet: to the west, .McKay's mountain, a thousand feet in 
height., overhang the valley of the K iu>miisl iqiiia, it;; thinks composed of 
basaltic columns as regnlnr as those of .Siatfa: to (tie east, Thunder cope, 
1,350 feet in height, with unbroken dirt's extending for seven miles, re- 
semhlin? a vast colonnade, juts into the lake, beyond which the eye rests 
upon a dark expanse of water hounded only by the homon. while lo the 
nortii serried ranges of rnninita;ns rise one above the other until their out- 
lines ore dimly traced against the sky. 

The general trend (if the southern const is east and west, to which, 
however, Keweenaw Point forms a remarkable exception. Starting front 
its base, it projects for fifty miles -utn die lake, takiiif a northeasterly di - 
rection; then curving inwardly, it pursues tor twenty miles an easterly 
course, terminating in an abrupt headland which rises to the height of 
80(1 feet above the lake. This configuration is due to a ran go of irappean. 
hills, which in their widest expansion do not exceed twelve miles, or 
Attain an elevation greater than 'J00 feet above the lake. 

The southern coast is less rock-bound and irregular than the northern. 
"The principal indentations are Chaquamegon bay, Keeweenaw and 
Huron bays. This difference in the character of Iho two coasts results 
from the diversity in their lienln^ical structure. 

Where the rooks consist of different degrees of hardness the coast pre- 
sents numerous inlets, bays, and harbors, with deep bat narrow channels; 
but whoro the rocks are of nearly uniform consistency, the shores aie 
gently curved, the bays wide, and the harbors sparse. Thus it will be 
sccn.'hy inspecting the geological map, that where the igneous rocks pre- 
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Tail, the coast is finely indented; where the sandstones prevail, the coast is 
gently curved. Copper harbor, Agate harbor, and Eagle harbor tire ex- 
cavaltd in a huh of amygdaloid, included between two belts of conglom- 
erate, which oiler gmater resistance to the action of the sea and the 
atmosphere. A stream or a lissitre mav hacc served originally as an mini 
to the waters, wh.i.se excaratoiy power was circumscribed by the harder 

Uelweeu Eagle harbor and ilia Montreal river die const, coui]>osed of 
siirnlstiiiji!, proems jin projecting headlands, no sheltered bays. To the 
east of K(Kvw:iiiiiv hay there me several bold projections which result 
from the joining of rocks <>f tinc'.|ual resisting |iower. The heads of the 
prom<>"M>'i'i< j s generally consist of granite or basalt, connected with the 
main land by I mi' and DMTOW spits of sandstone. Granite Point and 
Presqn'Isle are examples of this kind. Within the preseut centnry the 

f i-ting link may he srveit-d, and the promontories become insulated 

like the Huron islands, which at no remole epoch, were undoubtedly con- 
uecled in a similar manner with the main land. 

Lake Superior occupies an immense depression, which has been for the 
most part excavated out of (lie soft and yielding sandstone. Its configu- 
ration nn the ant anil north has been determined by the irregular belt of 
granite hnii.ro noticed, which Mrttis o rim effectually resisting the further 
enelQachinaatB of its waleis. Limited patches of sandstone, such aa 
Caribou, Parisien, and Maple islands, have escaped the process of de- 
molition, and indicate the ancient limits of the detriial rocks, 

The configuration of that portion of the lake lying west of longitude 

SS J ap| s to have hem caused by two axes of elevation extending in 

patiillel lines front the northeast to the southwest, which upraised the 
sandstone, causing n in form a synclinal valley. Another valley of a like 
character occurs south of the trap range of Keweenaw Point and the On- 
tonagun region, in which die water has excavated a deep and spacious 
bay; but its encroachments tiro limited in that direction by the granite 
Losses of Lho Huron mountains. Let any one who doubts that die con- 
figuration of the lake results from geological causes consult the map of 
this reai 'ii, and he will he satisfied that all the projections and indenta- 
tions of the coast conform in u remarkable degree to the main lines at 
upheaval. 

The southern coast of this district is washed by the waters of Lakes 
Huron and Michigan. The superficial area of lho latter is nearly a third 
less than that of .Superior, being twenty-two thousand square miles, 
while in depth it is not much inferior. It is elevated five hundred and 
seventy-eight fret above tide-water, and depressed forty-nine feet below 
Lake Superior. I'hc ro.'ks which compose its rim are of a sedimentary 
nature, and uiford i<_.\v indentations suitable for harbors. The immediate 
shores arc tow, and lined in pla.es with immense sand-banks. The water 
ahoals gradually in approaching the coast. Green Bay in other countries 
would be regarded as a lake of great magnitude — its length being one 
hundred milt's, its average breadth twenty. Great and Little Traverse 

bays < nr in the eastern c-.a-t, and Great and l.iltie bays d'Knoclt in 

the northern. The maximum length of the lake is three hundred and 
twenty miles, its maximum width one hundred, and its circumference 
somewhat less than one tlmusand miles. Its form is oblong, with much 
uniformity in its outlines. The islands are sparsely distributed, and 
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attain an inconsiderable height. Two clusters occnr— one at the outlet 
of the main lake, the other at that of tireeu Bay, 

Lake Michigan is connected with Lake Huron by tin; Straits of Maeki- 
nac, forty miles it: length, and four in breadth. At the narrowest point 
Within this strait there are two considerable islands— Bois Blanc and 
Mackinac. The former is a low, wooded islnnd , twenty-five miles in cir- 
cumference. 

Mackinac is only about three miles in diameter, and rises to (lie height 
of three hundred and fifteen feet; it is walled on every side by bare cliffs 
of limestone, which afford many scenes of picturesque beauty. As a 
military post, it may be considered as (he Gibraltar of the lakes. For- 
merly it was one of the principal depots of the American Pur Company; 
but of late years the trailk hits rapidly declined. The commanding posi- 
tion of Macninac did not escape the teen eye of the Jesuits. Dablon 
speafes of it, in 1(170, as the centru of three great lakes; and from that day 
to the present it has been an important point — a sort of council ground — 
in the negotiations between tile two races. The harbor is excellent. 

pnrtiiuce; hilt had the ijoia-rinneii; rel in. |iiishei 1 too lee of the lands, il 
Would have presented a tar dili'erent appearance from what we now he- 
bold. Mi i- 1 it in ;if i r i:u- siauifurs hie iiirtln, so culled from a feltcied re- 
semblance in the contours' of the island to the form of that animal. 

Lake Huron is little inferior in dimensions i„ Michigan, its greatest length 
being two hundred anil sixty miles; ; ils greatest breadth ouh hundred and 
sixty. Its cireiimleieneeisi'leveu hundred miles; its area twenty thousand 
four hundred. Its shape is that of an inverted cone. Georgian hay, one 
hundred and seventy miles in length and seventy in breadth, forms the 
northeastern |y>rlioti, ami lids ewhisi ve!y ivilhin ihe British jurisdiction. 
Saginaw, a deepen ! u-id.'-inent'aed hay oil the western coast, is the principal 
itidi illation. The rim of the lako is composed fin* the most part of dc- 
trital rocks, which are rarely exposed. In the northern portion of the 
lake, howerer, the trap rocks, on the Canada side intersect the coast. 
The waters possess great transparency, and extond to a depth not sur- 
passed by those of Superior and Michigan. They rarely attain a lem- 
perature higher than 50°, and are stocked with fish of the finest flavor. 
The surface exhibits the dark-blue, or blue-black, so characteristic of thw 

The northern coast, in the vicinity of the outlet of tho St. Mary's, 
abounds in numerous clusters of islands, which liitm the most attractive- 
feature in the landscape. Captain Bayfield is said to have landed on ten 
thousand, in the prosecution of his survey, and to have estimated tho 
whole number at thirty thonsand. 

The following table, with some alterations, exhibiting the area, eleva- 
tion above the sea, anil depth of the five great lakes, is taken from lh» 
report of S. W. Higgitis on tho topography of Michigan; 
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The entire area drained by lhase lakes is estimated, on the same au- 
thority, at 335,515 square miles. 

This district is a part of that immense plain bounded by the Appala- 
chian chain on the east, and the Rocky mountains on the west, and ex- 
tending north and south from the Gulf of Mexico to the Arctic sea. Its 
mean elevation above trie sea is less than ;i thousand feet, and its culmi- 
nating points nowhere exceed 2,500 IbeL They can hardly be dignified 
with the name of mountain chains, but may be regarded as the more ele- 
vated portions of a gently rising and widely extended plateau. 

The beds of the great lakes etc depressions, reaching far below the 
ocean level. 

In this plain, with their branches interlocking, the two great rivers of 
North America. have their origin— tlie Mississippi and St. Lawrence; the 
one discharging its waters, through many mouths, into the Gulf ol Mexi- 
co.; the other expanding into a gulf many hundreds of miles in extent be- 
fore it becomes merged in the ocean. 

These rivers are as diverse in character as in dine don. The 
Mississippi is the longer, but the St. Lawrence discharges the greater 
volume of water. The one abounds in dilikull rapids, the other in stu- 
pendous cataracts — the one is subject to great fluctuations, the other 
preserves an almost unvarying level. The waters of the one are turbid; 
those of the other possess an almost crystal purity. The one affords few 
hikfi-iike expansions; the other swells into vast inland sous. Both have 
become the great highways of commerce, enriching the regions through 
which they now, and supplying the inhabitants with the varied products 
of distant climes. 

Lake Superior is fed by more than SO streams, none of which attain any 
considerable magnitude, and are adapted only to canoe navigaiiou. 
Those which flow down the northern slope of dw basin are longer than 
those of the southern, and the water, lieiug atom i-.-ii u.simI I<i the. direct rays 
of die sun, possesses a higher temperature. They all have rapid descents, 
and, flowing over rucks which oppose, treat resistance to the action of 
water, abound in falls and rapids. The carrying places around these 
obstructions are known as "portages." .Communication throughout the 
northwest heliveen distant points is eliecled almost entirely with the 
canoe. !l serves the same purpose as the ship on die ocean, or the camel 
on the desert. This kind of inland navigation has created a class of men of 
marked peculiarities, known as voyageurs. They are a hardy race, pa- 
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li' iK of (nil, and cheerful under the most untoward" circumstances. In 
their frail barks they pass from Lake Superior to The Mississippi, to Hud- 
son's bay, to the Pacific, and even to the Arctic ocean. 

Rivers. — Rivers ;ire the great arterial features of our globe; they define 
the valleys, give boundaries to the hills and mountain ranges, ami if 
traced le their source, enable us, with the aid of a few well determined 
ruhaiiintiii^ points of contiguous ranges, to trace upon our charts the 
g-.jisural feature of the country through which they .flow.* This know- 
ledge is particularly desirable at this day, when rapid communication is 
sought between distant points by means of railways. Uy barometrical 
observations extended ever most of the district the elevation of the water- 
shed line has been determined. These will aid in the selection of the 
most practicable route between the two lakes, and enable the observer to 
form a pretty correct idea of the physical features of the region. 

The following diagram shows the course of the water-shed in this dis- 
trict. It is represented by the irregular dotted lines; 




It will be seen that the streams flowing into Lake Michigan, in the 
eastern portion of the district, head near Lake Superior. Proceeding 
West, the line is deflected fioni the upper lake, and another line divergea 
towards the northeast. The main line is due to the upheaval of the 
granite; the secondary line to that of the trap. 

We will describe the rivers of this region in their order 1, of succession, 
rather than with reference to their magnitude. 

The Montreal is a river of no great magnitude, being navigable above 
the falls at its month by canoes only during the lime of flood. It is formed 
by ihe union of the Pine and Balsam rivers, thirty-four miles above its 
mouth, folio winy its meanders. A I this point , acoordm;.' lo 1 Captain I Irani, 
it is eight hundred mid lour feet above Lake Superior. Plowing over haw 
unyielding rocks, it at«nmds in numerous rapids and cataracts. Near its 
mouth it is precipitin^ eighty feet over sandstone Msn. Four miles 
np, there is another fall of about the s; ■ height, but inunh more pictur- 
esque. The aboriginal name of this stream is Ka nxiaiji wang-sepi, or 
White Falls river. 

The Black and Presqu'hk -are streams of considerable magnitude, 
which have their sources in the granite near the southern limits of the 



■Captain F. W. Bmehej-, R, N.— Mwiia.1 of Scientific Inquiry, art. "Hvdrogmphr." 
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district. They flow northwesterly, and, breaking through the Imp range, 
discharge themselves into Lake Superior. 

The Ontonagon — or Nantonnson, according (n the orthography of the 
Jesuit map— is the largest of all "of the streams within this district which 
flow iuto Lake Superior. It has throe principal affluents which com- 
bined , drain an. area of not less than thirteen hundred square miles. 
Their sources are fiiiind near the southern limits of the district, inter- 
locking with iliose of the Chippewa and Meiinmniiee. One nf the afflu- 
eutsof ilin west branch drains a large inland lake, iaiowti lis Ag.iyrhic or 
J.itllu Fish liiliu, which Yii'.y, abotil siivt.il bundled feet :ib< (he main [An:. 
The wan-rs an- clear, .-.-id. and d-.-N. and swarm with fish of the finest 
flavor. After leaving this lake, the course of the ; 

and lias, n . I , ■■ . .. a channel in the sandstone to Uie Ueplli ot 

to the north, flowing across the Iran range in a natural depression, 
through which it finds its v:,;v i.> ihe ]ak, ; . The southern and eastern 
branches, for a greater portion of tlioir courses, flow through a country 
deeply c,n..-r<-il with .sinitiii.'il Havs. and iheir channels art: excavated in 
tin: yielding beds. The banks in places rise to the height of one huu- 
dred and ii:iy [bet, ami are so |m- i] n ii-m tliat it is a task of great labor 
to clamber in iheir iop>. The i.hiiih of water in each of these branches 
is suliicieul n> iloat a canoe, ijml nun.cious poilasriis occur in consequence 
ofthe great accumulation of drift-wood. Soiie of these "rafts" are fifteen 

.At the month of the. Ontiinattnn (here is a .sand-bar. on which than: is 
ordinarily from five to siy Icet of water. During the spring -flood this bar 
is often washed away, but il is rclbrmed hy tlin northerly winds, which 
drjvain a heavy sea. The extension of piers mim tins point lor the dis- 
tance of lullr hundred lee: seaward, so as to confine tin; current within a 
narrow compass, would remove tins obstruction and render the entrance, 
at ali times accessible. The bar onre passed , loom is a spacious hartm; 
two hundred and fifty feet in width and eight miles long, with a depth of 
water between twelve and fifteen feet. The mouth of the river has already 
become a place of much importance, and an improvement of Ibis kind 
would be of great value to this portion of the mining region, although its 
construction would be a work of much labor and espouse. The nearest 
points where vessels can take refuge in a storm are lia I'ointe and Eagle 
Harbor, each of which is about seventy-five miles removed. 

A keel-boat seventy-five feet in length, a. id capable of carrying ten tons, 
plies between the month of the river and the Minnesota landing, distant 
fifteen miles. Three miles below this point occur the Grind rapids, which 
present a very serious obstruction to the navigation. Tiiese, however, 
have been so far improved by removing the boulders from the channel, 
that bouts can ascend by piling or warping. 

Between Keweenaw Point and the On (on agon lliere are several small 
Streams, which have iheir origin in the trap range and flow northward into 
Lake Sujierinr. Their descent is rapid , and they afford an abundant sup- 
ply of hydraulic power. Two in considerable streams occur near the head of 
Keweenaw Point, Eagle and Montreal rivers. The former flows along a 
longitudinal valley for a distance of sii miles, then breaks through ate 
trap range at nearly right-angles with its former course, and is precipitated 
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into the lake. It is the only stream of any maenitude in the vicinity or 
the mines on the Point, and its waters have been already employed in 
the washing of (he ores. 

Tiie Little Montreal flows through a longitudinal valley between two 
ranges of trapj and enters the lake a little below the eastern extremity of 
themint. 

The Shir<?r.„,, with the exception of tin; Ontonagon, is the largest river 
on the northern slope of the axis between Lakes Superior and Michigan, 
and its son rem are elevated more than a thousand fret above its outlet. 
The area drained by its tributaries is five hundred and seventy-five square 
miles. For the first twenty miles its course lies through the granite and 
mei amorphic rocks, and the desre.nt is rapid; after that it enters a broad 
and slighliy uiululaiing plain deeply covered with transported materials, 
and di-Vh;iryes itself into Portage lake. Its entire length, including its 
sinuosities, is not less than sixty-five miles. For the last fifteen miles of 
its course, it runs parallel with Keweenaw bay. Between its mouth and 
township SI, range H4, its course is very tortuous. Its banks arc composed 
of clay, witli pebbles intermixed, and rise from six to eight feel above its 
surface. Its width al this point is about one hundred and forty feel, its 
depth about four feet, and a luxuriant growth of forest trees, consisting of 
elm, maple, linden, and black ash, linos its banks. 

After crossing the correction line the country changes in its character. 
The ravines are numerous and deep, and the ridges of sand' and clay, at- 
tain a higher altitude. A change is also observable in the forest trees, the 
cedar, fir, and white birch supplanting the elm, the maple, and tha 
ash. 

One of our party, Mr. Hill, ascended this river in a canoe for a dist.inca 
6f twenty-live miles. His progress was occasionally obstructed by drift, 
wood, around which he was compelled to make portages. The-teWeP 
portion of this valley may be regarded as among die best agricultural 
tracts in the northern peninsula The Sturgeon has, in (he course- of 
ages, formed a delta at its month about four miles in extent. It con- 
tains many lagoons, which at one time formed the bed of the river. 
This bottom annually yields a luxuriant crop of blue-grass, which is 
mowed and conveyed to L'Anse.* 

I'oi kiL'.' hike, which may be regarded as an expansion of Sturgeon river, 
lies in the form of a rhomb at the base of Keweenaw Point. It is about 

in', rinij u'ilh Keiveei^v bay m.-lliei wil ; . Torch = i i -. - ■ - -. i- 1 1 ■ ■ e tliinl 
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By pursuing this route between La Pninte and L'Anse, the distance is 
shortened about eighty miles. The river connectilig Portage lake with 
Keweenaw bay is about four miles in length, being broad and deep. Tho 
water on the bar at tho mouth, however, is but about four feet deep. 

Between Keweenaw bay and White-Fish point there are no large rivers. 
The principal streams are tho Huron, Dead, (Du Mort,) Carp, Chocolate, 
La Prairie, and Ttco-Hoarted. They have theil sin::- ; neartliu Ink:', 
and descend rapidly, affording abundant water-power. They are not 
navigable for canoes even, except for short distances, bul their mouths, 
for the most part, afford tolerable boat harbors. 

The TwfttamtrHcn is among the largest streams on the northern slope. 
Its length 19 sixty- five miles, and tho area drained by it not less than sis 
hundred square miles, and its wtir.su is nearly parallel with that of the lake 
eoast. It can be ascended to tile foot of the iU!!s fifteen unlus up, in coast- 
ing boats, and still further in canoes by making portages around the ob- 

Passing to the southern slope of the axis, tho Manistee is the princi- 
pal river id the eastern portion of (he district. It drains a flat, swampy 
cpuit try, about 1,300 square miles in extent. ** ' 
ents whicii come iti from (lie northwest, son 
within five miles of the Lake Superior coast, 
numerous lakes which serve as reservoirs to ci 
fluons water. 

The White-Pish, Escanaba, and Fort rivers flow into Little Bay 
o" Hooch. Each drains an area varying between 400 and 500 square miles, 
and all may he milked among the second class rivers of this region. 
Tl'- p' I"piiM :,r* pf.j u-iiti f iiit- |-n-it an t I -^f <■'•• ■ ■. ■■[ [■•■••*•• i 
are annually shipped to (Jhiragn and other ports. 

^.'Hje Menimumee, which firms in part the boundary between Mirhigau 
Slid Wisconsin, is the largest river within this district with the exception 
of the .St. Mary's. Some of its sources lie within fifteen miles of Lake 
Superior— its outlet in two hundred miles distant. Its eastern branch, 
called the Miiohigamig, or river dowing from a big lake, rises in the Huron 
mountains, which are \ li'et above Green bay. After crossing tho 
summit level in township 48 north, range 33 west, there are a series 
of natural meadows covered with grass, through which flows a small, 
clear stream, across which one may leap with ease. After pursuing this 
tbr about three miles, we come to where it discharges itself into a small 
lnke called by the Indians, Sagiagdw. This is the head of eanoe navi- 
gation between Keweenaw boy and (ireen bay of Lake Michigan,* and 
Ees 1,049 feet above that lake. There are two other lakes in close prox- 
imity, connected together by tortuous streams. A sharp range of granite 
hills hounds them on the north, while to the south the country is level 
and marshy. Between [he second and third lakes occurs Portage No. 1, 
three-fourths of a mile in extent, and on the right bank of the stream. 



• - a ihls rouie is pretlicibls, l>ul neitr InvttlM exscpj 
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The descent is twentv-foor feet— the channel being filled with numerous 
boulders. Portage No. •£ is on the left bank of the stream, a short dis- 
tance above the p. am where it dhe-lKirges itself intu the .Madii-jnimnJ . oz 
Bis lake, (section .township la north, range 31 west.) The Portage 
is llircL'-iimrtlis of a mili: lem;- -the deseenl lu-j.'iity -nili-: feel. 

Machi-gumtui lies 1,011 foul above L;ikc Superior. It occupies die en- 
tiro length of township IS, range 3U, mid in its southern prolongation 
extends into the adjoining township. On the north it is bordered by a 
range of hills rising in r-imieal knobs io the height of two hundred f'et : 
on the south, the country is less elevated. Its surface is dotted with 
numerous small islands miny up dome-shaped, with much regularity of 
outline. These summits are <:loi.h«d with a dwarfish growth of cedar and 
fir, while their sides exhibit blackened masses of Imrnblmide. 

This lake is seldom visited by the white man, but the Indians resort 
here to hunt and trap? Along iu shores are valuable deposites of iron, 
and its solitude may be disturbed within the present century by the. 
sound of the forge-hammer and the pull' of the steam- engine. 

At the outlet of this lake the stream becomes augmented to the width 
of sixty feel, wish an average depth of two Icet ; and [lie descent is very 
rapid: the water is highly I'olm-al, and tlnws over a gravel bed. 

About a mile below the oniJel occurs the third portage, on the leli hank 
of the stream. It is a mile in length; the descent 35 feet. The bed of 
the stream is filled with boulders of hornblende raid granite. Portage 
Sio. 4 occurs in section 7, township 40, range '39, on the left batik. Length 
half a mile, descent 14 feet. 

Between these two portages the river is confined within uarrow alluvial 
banks, hut it e.ceasionuHy enlarges into lake li ke expansions wine h aro 
fringed with tall grasses. These become the resort of innumerable water- 
fowl, while the wooded banks aro the chosen haunts of the beaver and 
otter. Pealed sticks of yellow birch, often seen floating in the stream, 
indicate the proximity of the former, while numerous -slides" in the 
plastic clay-hanks show that we were in the neighborhood of the latter. 

This portion of the country, though elevated, contains few ridges. 
The rocks rarely emerge to the surface, but are concealed by heavy 
accumulations of sand, clay, and gravel, mingled together pcle-tuele. 
The stream descends rapidly, and its channel is filled with large blocks 
of hornblende and granite. . ■(-. 

Near the north part of township 46, ranges 29 and 30, a ridge ris'ug 
two hundred feet above the surrounding level is seen, ranging north of 
west. Towards the river it presents a nearly unbroken cliff one hundred 
and thirteen feet in height, which, ou examination, proved to be uearly 
pure specular oxide of iron. 

Porlage No. 5 is ou the right bank of the river, in township 45, range 
29; length two and a half miles. The river for a lung distance above ' 
presents a series uf rapids, man)' of which are dillitiult and dangerous." 

* We hare initialled on iho general map the position of (he rapids; and in ihia report we have 
dcniTiliut Ihcu cliflMLiur »-ilh sun:i: liiiji'iicucji. W- dune This Car Ihe benefit of fulure 

iM«i»nl<ire. When one arrirea at [ha head of a rapid White Willi foam and dolled with pro- 
jecting rock), ha ia desirous of knowing beforehand wheiher the desccul In practicable; (til unci 
V.I ::e: iMlrrrn:, ill. re n r.i. ;i u «'T 1" itll :,^. 

We have ofren h.id occasion lo admire d^Mcrev rf IpTjLnyrzrl -by our Indian voyngenrs in 
dacsildin? I'inj and diflir.uk ra;iids ill. |U ::■!■.■■ :i ■|jhI; eve ins: u;t!>- In tl ,:<xl [lie deepest yft 
ol Uie channel, and lo determine, by ihs break of uu witter, ihc poiilionor hidden rocka— » 
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The descent between the font of Pnrtnee No. 4 and the head of Portage 
No. 5 is eighty-seven feet; the descent of Portage No. 3 is thirty seven 
feet. 

Portage No. 6 is on the line of sections 29 ami 30, township •!!, 
raiis-'c 2'.*; length one-eighth of a mile. It is caused hy an accumulation 
of iieod-wood. so thickly matted that bushes ami flowers have taken root, 
and llmirii-l) luxuriantly. Here the winter trail to Green Cay passes, and 
the mail cmivier has. availed himself of this obstruction to cross the river. 

Within tills township the Maehigamig recent frnm the right its two 
principal tributaries, the Mitehikati or Fence river, and the Nebegomiwini 
or Night-watching river. The origin of these terms, as explained by our 
vnyageurs, was this: At one time the deer wen: observed tn be very 
numerous about the mouth of the former river, and the Indians, to secure 
them, hnilt a fence from one stream to the other. They would fallow 
rather than overleap this barrier, until they were. entrapped hy their con- 
cealed foe. This method of capturing the deer is also practised on the 
Menomonea. 

The latter stream abounds in beaver and other game; and it is the prac- 
tice of the Indians, in the clear moon-light nights, to watch on its banks 
for their appearance; hence the origin of the term. 

Portage No. 7 is about two miles below the mouth of the last-named 
river, (township 43, range 31.) It occurs on the right bank, and is only 
one-quarter of a mile in length. The river here falls perpendicularly nine 
feet. A high range of slate rocks, rising from the immediate banl:s one 
liiimlreil and liiiv feet, was observed. 

Portage No. 8 (township IS, range 31) is over a ridge of hornblende 
and feldspar rucks, through which the river has excavated a channel: 
length one-eighth of a mile, descent seventeen feet. 

P.ul.age No. <t is in the same township and ratiL'e, alionl four Hides be- 
low the former, on the left bank of the river; it is one mile and three- 
bearing north' 72° cast, attains an elevation of one hundred and fifty feet,' 
whose summit is composed nf granite, but the flanks consist of horn- 
blende and mica slate, iblded over it like a mantle. The banks of the 
stream are lined with precipitous ledges, and, altogether, it forms oneof 
the must beautiful and rnmatitic g"i'ges on the Machigamig. The country 
in this vicinity is traversed by numerous ridges, more or less broken, 
which nowhere attain a great elevation: The rocks emerge to the sur- 
face at short intervals, and the immense accumulations of drift noticed, 
above are wanting. 

Portage No. 10 is in the north part of township d3, range 31, about a 
mile and a half below the latter, on the left hunk of the stream: length 
one mile and an eighth. The current is rapid both above and below, the 
descent between the two being fifty-sit feet. At the foot of the rapids 
. are several small islands which divide the current. 

The last portage (No. 1 J) is about one-quarter of a mile above its junc- 
tion with the Menomonee. It is on the right bank of the stream, and one- 
eighth of a mile in iengtl). The river here breaks through a ridge of 



»] K nroua hand to gmdo tilt frail canoe n« il dishes on its tortuous course with tha speed of a 
rau>ln,-.w. A'-ci'i'iiiic ufftji <i". ir, li-.it fimeuldv it.s :r,t:,L„.. ... l' refilling Brcalwaya dl Band— 
lo wit, bircb bark andspruw gum. 
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hornblende slate, over which it is precipitated iwenty.four feet. It la fhe 
most romanlic of all the cascades on the Machigamig. 

The length of this stream from Sagi/iirans, folio wine its meanders, is 
about seventy uiiies, ami its general course is south of west: the area drained 
by it is nearly righl I: mill rcl square miles. The Brule, or Wesacota, 
here joint! it on the right, and, after the junction, the united streams tales 
the. name of the Menomonee. 

The Brule has its origin in a lake of the same name, through which 
passes the south line of the boundary of this district. It is one of a chain 
of beautiful lakes which extends almost uninterruptedly along the whole 
southern border. The current is rapid ; but only two poriaaes occur iu im 
course, about ten miles above its mouth, near the junction of the Mequa- 
cumecum, in township 41, range 32. The stream is eighty or ninety feat 
in width, its tied rocky, and its banks studded with a thick growth of 
cedar, tamarack, ami bijv.h, whosi; overhatightL: hiauehes often obst-ict 
the passage of a canoe. The Indians have" been accustomed to ascend 
this river from time immemorial, on their route from Green Bay to Vienx 
Desert, and numerous cam pi tig- grounds are to be found along its banks. 
Its ascent is at all times practicable in a light canoe. The Meqnacuma- 
cum is its principal affluent, which rises near the sources of the Sturgeon, 
It has asking a course, and drains as iskm an area, as the UrtiK itself. This 
river, too, it frequently ascemlcii !iy tin: Indians in the:- passage !,-, Lake. 
Superior. The length of the Brule, is about fifty miles. The area 
drained by the Brule and Mequacumecura contains about nine hundred 
square miles. I 

The MeMtnonee may be characterized as a river of cataracts and rapids. 
Although it pours down a large volume of water, expanding in places to 
a width of 000 feet, so numerous are the obstructions, that it can never be 
adapted toother than canoe navigation. 

Within the distance of twelve miles from the junction of the before 
described streams two portages occur, but the rapids at these places are 
sometimes run hy voyai.-eu rs 'who are acquainted with the channel. 

A short distance below Bad Water lake, two falls occur within the 
space of a little more than a mile, the descent in each case being about 

■ nine feet." The portages arc short, and both are on the left bank of the 
river, and over ridges of chlorite slata. 

Great Bckiicncsce (Smoky) l^'alls are sinviK'd in township 39, range 30, 
and are the must picturesque, of all the cascades on din Metiomiiuee. The 
portage is one mile and a half in length ;■ and " with lit this d i~ lance, ' ' says 
Captain Oram, "the descent is 134 feet. This amount is divided 
into several chutes, with intervening rapids. The general aspect of 
this series of falls is very picturesque. At every change in the point of 
view, new and varied beauties are perceived." At the lower falls the 
water is precipitated in a sheet of foam from die height of forty feet. The 
river above is compressed between narrow and rock-bound bunks, but 
below it expand- into a pool Sun feet in width. 

Within the same township are ,'kuatcil the, I.itile liekuenesec Falls, 

■ where the water, in the distance of ''.111 feet, falls thirty-live feet. Tim 
portai."? on the left batik is short but arduous. The descent of the river 
Within this township exceeds fifteen feet per mile. 



"The heigh!* nrihc fulls "ti the Menomnnsc nre inkeii ftrisn rcimri "f Capliuil Ur»m, of UK 
TJpitcd Suiei lopojraphicaltorr*.— Vido Doc. 33, 36th Cjngras, 2J itwion. 
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Near the ■wast line of township 39, range 29, commence the Sandy 
rapids, which continue tor more than a mile and a half. The bed of the 
stream is rocky, but the banks are lined with high dunes of sand, which 
make this portage, which is on the left bank, the most arduous on the 
Menomonee. The amount of fall here is twenty-one feet. 

In the same township, and about two miles below, occur die Sturgeon 
Dills;. The descent here, in tins distance i>f one thousand feet, is about thir- 
teen feet. The river is contracted within a span of eighty feet, and 
rushes between perpendicular walls of rock. The portage is on the left 
bank, over a ridge eighty-fire feet above the stream, at the foot of the 
rapids. 

Before the construction of the dams near the mouth, the sturgeon as- 
cended the liver to [his piini, beyond which they cenid nut go. Here 
the Indians were wont to resort in great numbers to fish, and the remains 
of their camp-fires are to be seen along the hanks at short intervals. 
Quiver Ms are situated in the south part of township 3S, range 28. The 
descent is nine tent. The portage, one-fourth of a mile long, is on the 
tight bank. The Pemenee (Elbow) tails are five miles below. The 
principal descent is about eight feet, but immediately above are several 
0115 and difficult rapids. The portage on the right bank is a mile in 
extent. A short dislince below is .Chippewa i.-bud, (Lowiiihiji V,7, 
range ■>$.> Between this point and the junction of the Brule and Macbi- 
gamig the countrv is rugired and broken. Numerous sharp ridges ol 



rock are exposed, sometimes precipitous, but oftt'tior worn and polished. 
The soil is thin, arid for the most part sterile. Fires have swept 
through the woods which mice covered the surface, so effectually as to 
leave hardly a living tree. Blackened trunks rise up on every side as far 
as the eye can reach. Over this dreary waste the birch and aspen have 
sprung up, and seem to struggle to gain a precarious support. 

Below Chippewa island the soil is more genial. The valley is occu- 
pied by sandstones anil limestones, and we meet with no sharp ridges, no 
exposures of rock, over large areas; but the country stretches out into 
gently rolling plains, traversed by occasional ravines. The river contains 
many rapids, but 110 falls. 

The Menomonee is one hundred nml twenty-two miles in length, or 
about two hundred including the' Machigamig. The whole basin em- 
braces an area of not less than twenty-eight hundred square miles. 

For the purposes of navigation it is comparatively worthless, but it af- 
fords an indefinite amount of water-power. The lower portions of the 
valley sue covered with extensive tracts of pine, idnch are beginning to be 

IrMhis coiinexioa we may mention the St. Mary's river, connecting to- 
gether the two lakes, Superior and Huron. It is about sixty miles in 
length, (lowing first a few degrees north of cast, then bending abruptly, 
and flowing a few degrees east of south. Throughout its whole coinse 
it occupies the line of junction between the igneous and detrital rocks, 
forcibly illustrating to what an extent the physical features of a country 
are influenced by its geological structure. 

About twenty miles from the outlet of Lake Superior, at Sattt Ste. Ma- 
rie, the river flows over a sandstone ledge for the distance of three- fourths 
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of a mile. The descent is between eighteen Find a half and twenty-one 
fey I, dependent on th" slane ol'v.-ater in Lake Superior. Above the rapida 
tin: river shoals grndnally from its l>;mlis, and (lit: \v;iler is not snfM'-icinly 
deep tn float n vessel lor several rods from (he shore. The banks of the 
St. Mary's tire low, risins in no plro'o over twonly I' 1 '! iibove the surfaee 
of the water. HfForts have been made, and will doubtless lit; renewed, to 
induce the government to construct a canal nround these rapids, and 
thus connect the commerce of Lake Superior with that of the lower 

This connexion is much to be desired, and it is believed that the en- 
hanced value communicated to the public domain would amply repay 
the expenses of the work. The mere construction of the locks is not all 
thai is required. It will lie necessary to extend a pier into the river, above 
tin: rapids, to protect the works and insure an entrance to the locks. 
This pier will be exposed to heavy currents, and at times to larje accu- 
mulations of ice, and ought to be constructed of the firmest materials, nnd 
strongly protected. There are two points on Lake Superior, easily acces- 
sible. v.-!;ere materials of the most en (ill ring character may be obtained 
for this work. Scovill's Point, at the eastern extremity of Isle Itoyale, 
affords a tough crystalline greenstone, traversed by divisional planes, 
ivhirh would assi.-a materially in the quarrying. Vessels could tip: ■roach 

■within a lew feet of the rock, and bo in a sheltered position while load- 
ing. 

The Huron islands, composed of granite, ad'ord, perhaps, a slil! belter 
material. It can he quarried within two hundred feet of tho water, and 
delivered on a vessel by means of an inclined plane or with a derrick. 
The islands afford a -rood harbor at all times. This reel; is also traversed 
hy divi-ional seams, whieh will essentially aid the quarrytiian in ^■-.■Hintr 
it out. This granite, it is believed, will become an article of shipment 
so soon as there is a free communication with the lower lakes. 

The mouths of many of the smaller streams (lowing into Lake Superior 
are silted up with sand and gravel, through which the water filters. In 
other cases, where the waves break, tor the most part, in one direction, 
the streams are deflected from their true course, and run parallel to the 
shore for a long distance, until the accumulated back-water "breaks 
through the barrier and makes a passage to the lake. 
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Table of the principal risers in the Lahe Superior Isind District. 
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Mountains] 

M< iiiil.n;!.^ pcrfirm .in impnnant part in the economy of nature. White 
rivers have been ajirly compared lo the veins and nrinrirs in tin' hn man 
system, conveying life and energy to the extremities, mountains, with, 
equal propriety, m:<y be likened to the spinul column which, supports that 
system, yiviniri! I;imi and comeliness. 

T hoy eondonso the Coaling vapors and cause thorn to descend in grate- 
ful showers. They are tin: repositories of most of the metals used in the 
arts. They determine the direction of streams -they prescribe the forms of 

The mountains of this region nowhere attain an alpine height. They 



more lhati two thiros el Us e.^cnt. 1 he summits m uu~ range are gen- 
erally rounded, and rarely elevated I ,ot)il feet above lite lake. 

On the southern shore, a belt of granite approaches the lake near Dead 
river, and thence stretches westward, sinking down into a somewhat 
broken plain southwest of Keweenaw bay. Its widest expansion is 
about thirty miles. This belt constitutes the Huron mountains, 
which in places attain an elevation of 1,200 feet above the lake. 
They do not range in continuous chains, but exist in groups, radiating 
from a common centra, presenting a series of knobs, rising one 
above another, until the summit-level is attained. Their outline is 
rounded or waving — their slope gradual. The scenery is tame and unin- 
teresting. Hemmed ill by these knobs, it is not unusual to find nu- 
merous lakes and meadows covered with grass, lliriuin-.' an agreeable fea- 
ture in ihe. landscape. Thri.c meadows oppear at one lime in have been 
lakes, which have been filled with the detritus brought down from the 
surrounding hills, or drained in consequence of the water having worn 

tromity of the district, the granite reappears in low ridges, and crosses 
the Monticl within twelve miles of its mouth. There are subordinate 
patches of granite in other portions of the district, attaining no great ele- 

The mct.uiorpiiio hell lohii il around ihe granite is traversed by numer- 
ous d'.'tacheJ ridges of liomlilcnde and le! dspai rocks, ranging in E. and 
W. direction, and rarely rising more than 200 feet above the surround- 
ing country-, and present a more rugged aspect than the granite. A 
quartz range starts from tho lake shore at the mouth of Carp river, 
and extends weslwardly beyond Teal lake. Its outlines are sharp and 
well-defined, its escarpments bold, with fragments of rock strewn along 
its base. The boundaries of this group are defined on the accompanying 
maps. 

2. A trap range starts from the head of Keweenaw Point and runs west 
twenty miles; then, curving to the southwest, crosses Portage lake near its 
head, ana 1 the Ontonagon river twelve miles from its mouth, and is 
thence prolnnf.'ci.l into Wiseonsin. Its length is more than one hundred 
and fifty miles; its width, from one to twelve. Between Iron and Presqu'- 
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tsle rivers a spur shools off in the form of a crescent, constituting the 

Porcupine riii-uiiMir.ii. Another sp:tr lirni: 'Ise.i nil' from The main chain on 
the south, and is prolonged nearly par.-illel with it !<>r twenty miles. This 
hull is msi.li.-' u;; oi p;ira::^L raises. [itc;-i'iitiii^ E -.-;=■- 1 ike or scalar <]e:-liv:ties 
on the side opposite the hike, white the other mnsists of gradual slopes. 
Mount Houghton, near the head of Keweenaw Point, rises up like a 
dome, to the height of eight hundred and eighty-four feet: the Bohe- 
mian mountain, near Lac la Belle, is little interior in height. The valley 
of Eagle river, on the northwest, is hounded by abrupt, overhanging 
cliffs, some of which rise to the height of five hundred feet above the 
surrounding country. 

In the vicinity of the forks of the Ontonagon the cliffs arc equally bold , 
and from their summits the eye has an almost unlimited range. To the 
west, [lit imp range is <iistineily marked for many miles, and the west 
branch of that stream flows along its base. The highest and most im- 
posing cliffs are north and east of Agegebic lake, farther west, the 
ranges are less precipitous and more irregular, much of the country 
traversed by these rocks consisting of mlliiik- t dile-landa. 

The highest elevation attained by the i'vienpinc mountains is one 
thousand three hundred and eighty feet. A remarkable gorge occurs in 
township 51 , ranges 42 and 43. This gorge lies about two miles south of 
the lake, and in that distance the eronsid rises about a thousand feet. 
Suddenly the traveller finds himself on the brink of a precipice five hun- 
dred feel deep, at the base of which lies a small lake, so sheltered and 
hemmed in by the surrounding mountains that the winds rarely ruffle its 
surface. Gloomy evergreens skirt its shores, whose long and pendent 
branches are so faithfully relleetud on the surface that the eye can with 
difficulty determine where the water ends and the shore begins. Prom 
this lake flows the Carp river, and the beholder occasionally catches a 
■glimpse of its waters as they wind through the narrow valley towards the 
great reservoir. To the west, and extending for five miles, he sees a per-* 

Cendicular wall three hundred feel in height— occasionally broken through, 
y a transverse gorge— at the base of which are numerous fragments, 
which have tumbled from the cliffs above. Still further down is to be 
seen the rich foliage of the maple intermingled with the dark green of the 
fir and cedar, and still beyond succeeds a level plain, stretching out for 
twenty miles, and clothed with a dense growth of trees; while in the dis- 
tance the Black river hills are seen, blue and indistinct, resting like a 

cloud upon the horizon.--,""?- 

That portion of the district occupied by the detrital rocks rarely rises 
three hundred feet above the lake. It is not unusual to see ridges of sand 
and clay forming considerable elevations. The Grand Sable is a re- 
markable accumulation of this character, rising to the height of three 
hundred and forty-five feet. Point Iroquois, at the outlet of the lake, is 
three hundred and fifty feet in height, and composed wholly of transported 
materials. 



Tli:-fiJh,)i-i'i'j li.s.' cimprh'.t- the: hcislils nf some of the principal points ii 
the vicinity of Lake Superior. The surface of tfie take is assumed a. 
the base tine, which in (>J7 fut above title-water. 
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CHAPTER H. 

Objects embraced. — Mcteorolagi/. — Effects of the lakes in equalizing the 
temperature. — Meteorological registers, at various stations. — Mean an- 
nual temperature, and tltat of summer and winter. —Amount of rain. — 
Chunii 'if (he- iriiuh. — f'ttmpn: i<nn of the flunttf in '-quid hid'Aides in 
Europe. — Character of the vegetation.-— Range of the ccrcalia. — Os- 
cillations in the lakes. — The cause. — Periodic rise — Temperature and 
transparency of the water of Cake Superior. — Evaporation.— Mirage. — 
Yiifi'itkn 'if refraction. — Frusts.— Thunder-storms.— Auroras. 

Meteorology. — In treating of the climate of this region, wo shall use that 
term in its most extended sense. comprehendm;:. arrowing to Hum- 
boldt, all the changes in the atmosphere which seriously affect cur organs— 
as tempers to re, humidity. var:;Uii>ns in the barometrical pressure, the calm 
state of the atmosphere or the action of opposite currents of winds, thi; 
amount of electric tension, the purity of the aunusphere nr its xMire; 
with more or less noxious gaseous exhalations, and, finally, the degree of 
ordinary transparency and clearness of the sky, which is not only import- 
ant with respect to the increased radiation of the earth, the organic de- 
velopment of plants, and the ripening of fuits, but also with reference 
to ils influence on the feelings and ninntnl rendition of men." 

To this great physicist scionee is indebted for having first suggested 
a system of Hues, called isothermal, isulhcni/, and isiithiinenid, con- 
necting those places where the mean summer, winter, and annual tem- 
peratures have been ascerlained. These lines are by uo means parallel, 
various causes curls pi ring to produce divergencies — sul'Il as altitude above 
the sea, the geographical configuration of a country, the presence or 
absence of large bodies of water and of mountain chains, the purity of the 
sky, and the prevailing direction of the winds. 

Isothermal lines define the heat and cold of the earth. The line 59° F. 
traverses the latitude of 43° in western Knropn, liul descends to latitude 
?.'>' in eastern America. The isothermal line of 41° P. passes from lati- 
tude 60° in western Europe to latitude 4S° in eastern America. 

The presence of so vast a body of water as is afforded by the Ameri- 
can lakes modifies the range of the thermometer, lessoning the intensity 
of the cold io the winter and of the heat in the. summer. Uy the freezing ol 
the water, a great volume of heat is evolved, and the intense cold of the 
northern winds is somewhat mitigated in sweeping over the open lakes. 
In the summer, when the sun, often with unobseureil lustre, shines for 
sixteen hours in twenty- four, the intensity of the heat is modified by the 
breezes which are cooled in their passage' over the surface of the lakes, 
the water of which is always at a low temperature. 

To show the equalizing effects of the lakes on the climate, we need 
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only refer to tho mean temperature of Port Howard, on Green boy, and 
Fore Snelling, on the Mississippi: 

Latitude. Mtiui T. Winter. SummerT. Range of Ther. 
fori Howard - . 44° 40' 44°.3 20P.6 67°.7 — IC + 99° 
Fort Snelling - - 44° 63 44°8 16° .3 72°.0 —23 +115° 
Thus, during the winter, the uwan temperature at the former post is 
higher; bin (litrins ihu sumim:! 1 it is km-er, while tint y Icinpt-nimw 
is neady llie s:ujio. The dmi^r is sitiinlr'd iii tin: pnijiiiiiLty- of large 
boil its uf water, which essentially modify the temperature; while the let- 
ter is in the midst of a vast plain, with no. mountain chains to break the 
force of the winds. 
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From these tables we derive the following results : That the mean un- 
inid tfniy-cKUure of Fori Brady is nearly two deirrees lower than that of 
Fort Wiikius, although the hitler post is nearly a degree fanher north. 
This difference arises from the insular position of Keweenaw Point, which 
is surrounded on three sides by water. 

That, while the animal ratio of rain which falls at Fort Brady is 29.5 
inches, at Fort Howard it exceeds 33 inches— an excess which c 



accounted for by the difference ii 
but results from the prevailing din 

and ISW. u'iisda prevail at Vat: Jbr:u 
year, the S. and SW. prevail for a 1 

That, while there are mora rainy < 
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and of the wiuler and summer, iu corresponding 
western and southern Europe; also, the latitudes of places where the 
several lines of temperature correspond with those of the stations before 
given. 

The first number in the column of temperature represents the mean 
annual temperature; that which stands in the place of a numerator, the 
mean tomperature of the winter, while the denominator represents the 
mean temperature of the summer. The European observations are from 
Baron Humboldt's tables. 

From these observations it would appear that the lines of eipaal ti 



perature on the western coast of Europe, witho 
above the sea-level, are about 13 J farther north than in th 
lakes. The climate at Fort lirady, during the whole sea 
in a remarkable degree with that of St Petersburg; indue 
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the hills in the region of Fort iirudy support a dwarfish 
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The tcrealin, or common groin, snSh ns wheat, tye, oats, and barley, 
thrive where the mean annual tenip>--r;iture (Icpecinil:- In tjH' ]■'. , provided 
thai of summer rise to 32° or 3:t-'. The rapid growth of barley anil oats 
adapts ihf'in In tlm short summers of the north ; ili;-v pro found as liicli us 
latitude (in- lit)', in l.apkutd, alougwith (he potato. Wheat, which is a 
precarious crop, anil little cultivated above 58° in western Europe, yields 
good returns in the temperate zone, when the menu heal, while the L'rain 
is on the ground, is 59*1 but if no more titan dti", none of the eerealia 
came to maturity. • Indian com is a precarious crop beyond latitude 49°. 

From the tahlcs aborc given il will lie seen lliai the temperature of this 
climate is lavorable to the i/mwlh of the '-.imaMa. 

Annual plants, remarks Sit John Hooker, which requiro heat during 
tlio summer to ripen Iheir seeds, and which pass the winter in torpidity, in 
the state of srr.iin, iudill'cretit to the intensity of mid, abound inosi in those 
regions where the extremities are greatest; whilst the perennial plants, 
which can better dispense with the maturing of their seeds, and which an: 
injured by-the severities of winter, a flee I the temperate climates. Of these 
again, thoso kinds which have deciduous leaves acvmuiodate them- 
selves best to unequal temperatures; whilst the individuals on which the 
foliage remains, or m-nfm-its, give the preference to districts where the 
temperature is more constantly equal. Thus, while the shores of the lake 
are t'rin^-d with spruce, balsam, fir, and cedar, the interior of llio district 
produces, the maple, the yellow birch , and the ash. 

At Fort Brady, the annual ratio of fair days is JOB; of cloudy days, 77; 
rainy days, 71; of snowy days, 47. 

The average amount of rain which falls at Fort Grady is 20.5 inches; 
at Fort Howard, llo. 7 inches. These results exhibit ;i dbcrepa uey which 
cannot be fully accounted for by (he difference in the mean temperature 
of the two place?. The pr/vLiilins; direction of the winds at the IW" places 
may he tho true cause. At Fort Brady northwest winds _ prevail, while 
at Fort Howard southerly winds predominate. 

Phenomena of the waters. — Lake Superior possesses all of the sublimity 
of the ocean. In gazing upon its surface, Whether stretched out like a 
vast mirror, reflecting the varying tints of the sky. nr milled by gently- 
curling vcaves, or fished hy the fury of (he storm, the beholder is'alikc im- 
pressed with a feeling of the grand and the infinite. During a residence 
of several summers on its herders, our attention has been directed to the 
fluctuations in the level of its waters: and, while we have failed to de- 
tect any ebb and Ha* corresponding with the tidal action, we have, 
on the other hand, noticed certain extraordinary swell-, which appear to 
be independent ef die :ic(ion of the sun and moon. 

These risings attracted the attention of the earliest voya'; ours, and they 
have not (ailed to record their observations with a minuteness worthy of 
commendation. 

In the Relation for 1G70-'71, Dahlon uses the following language: "As 
to the tides, it is difficult to lay down any correct rule. At one lime we 
have found the motion of the waters to be regular, and at others extremely 
tliietiialing. We have noticed, however, that at full moon and new moon 
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iho [ides change once a dny for eight or ten days, while, during the re- 
mainder of ihe time [here in hardly any change parcel iiihlo. Three things 
are remarkable: 1st, that the cuneiiiii set almost cmsiaruly in one direc- 
tion, via: towards tin: lake nil lie Illinois, (. Michigan,) which does not pre- 
vent their ordinary rise :uut fill; Sid, ihat they almost invariably set u^ntnH 
the wind— sometimes with as much force as the tides :n IJuebec — and we 
have seen ice moving against the wind as fasi as boats under lull sail; o\l, 
that among ilie.se currents we havo discovered the emission ol a ipiantily 
ofwaterwhieh seems to sprimr up twin iho bottom?" 

He supposes ihat this results I'm m an underground discharge from Lake 
.Superior, and asks, il' olherwi.se, what heroines oi" die waters of Lake Su- 
porior, and whence come the waters of I ,al;es Huron and .Michigan? 

In the Relation for the year ItiTl-'T^, F;iiher Andre ihus speaks of [lie 
movemHiils of the walers: "1 had not jiarlaken oi" (lie opinion ol those who 
believe that the lake of the Hurons has an ebb and flow like the sea, be- 
cause I hud not noticed anything very regular during the time I passed 
on its borders; hut I hcirau in sus^ci thru then: mLdii be tidej; in the bay 
of the Skunks ;'t.Jreeii buy) after having crossed Wild Kico river, (Menom- 
onee.) We had left our canoe iilloai, [lis weailior leiin.- calm. '.Die 
loilowiug morning we were very fiittc.lt surprised to iind it on dry ground. 
I was tiic more astonished, .since I liad noticed thai the lake had beau for 
a long lime trammd. From thai day 1 resolved to investigate ihe causes. 
The first thing 1 deleruiined was, that i he contrary winds, although mod- 
erate, did not prevent the tins and reflux. I noticed, besides, that in ihe 
river (Fox) which empties inl-> tlie head i 'I' the bay the tide rises and sinks 
twice in somewhat more ihan iwenty four hours. The ordinary rise is 
one foot; the highest tide 1 suiv caused the river to rise three feci, but it 
was accompanied by a violent northeaster. Unless the northwest winds 
be very slroiiL-, they do not prevent the river from flowing down; so that 
the discharge is fr"in the middle of die hay— the waler lisingal each end, 
according to the hours of the tide. 

"We must not be surprised to find [his flux and reflux stronger at tlie 
head of the bay than on Lake Huron or Illinois; f ir, supposing the tide to 
be only one inch in those lakes, it must of course lie more marked in this 
bay, which is from fifteen to twenty leagues long mid from live to six in 
width, and grows narrower and narrower, whereby the water, being re- 
duced to u small space at the head o( [he bay, must necessarily rise much 
more than in the lakes, where the space is the widest." 

The late Governor Clinton collected a mass of evidence relating I:. Ihesi! 
sudden risings, which is embodied in a memoir communicated to the .New 
York Library and Plulosophii al [society but, as il is not generally acces- 
sible, we will avail ourselves ol" the must important facts. 

L'HouLanf records the followin;; iurident: "On the li'.lih of May, 1GH9, 
we enme to a liMlo deep si at id' river, which d iremboy ties al a place where 
the water of the lake (Michigan) swells three (eel high in twelve hours, 
and decreases as much in Ihe same compass of time. Our tarrying llieru 
three or four days gave me nu opportunity of making Ihe remark." 



•Vol. II, p. i. 
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Charlevoix,* who traversed the lake= nearly a century a^m, in reference 
tri Lake Ontario, says: "1 observed that in this lake, and I am told that 
the same thing happens in all the rest, there is a sort of flux and reflux, 
almost itisianwti'j'ius -flu; rod;? uearthe banks hciiict enveved with water, 
and again uncovered, several times in the space of a quarter of an hour, 
even if the surftre of die lake was very calm, with scarce a breath of 
wind. After reflecting some time nil (his appearand. / im'finfi! i! fas 
airi/i" tu sprhrj-j. a! it,e h;U<,m oft/,.' /<,/:?.-!,<■-/.'„//„.■.--/>',<■/; „f thvir currents 
villi t/mse of iit<- rtri-rs trhirk fall into t/mn. from all sides, and thus ]>ro- 
tluce. tliosc inlcrniilthi^ imitwiis." 

Mackenzie, who wrole in ITS'J,t remarks; "A very curious phenomenon 
was observed at the Grand Portase, on Lake Superior, for which no 
obvious cause could lie assigned. Tim water withdrew with great pro- 
cipiiuliori, leaving the ground ilry : that had never before been visible— the 
fall being equal to four perpendicular feet — and rushing hack with great 
velocity above the common mark. It continued thus rising and lidling 
for several^ hours, gradually decreasing until it stopped at its usual 
height." 

The fallowing innd"nt is related as having happened to Colonel Brad- 
street, who commanded an expedition against the western Indians in 
1764: "In returning by way of Lake F.rie, when about to land the troops 
one even;nq : a sudden swell ol the lake, without any visible cause, de- 
stroyed several of his boats; but no lives were lost. This extraordinary 
event was looked upon as 'he precursor of a storm; and accordingly one 

The folio wing occurrence is related by Governor Clinton, in the memoir 
before referred to: "On the Slthof May, IKSi, a little after sunset, Lake 
E»ie, on the Jiritir h side, was observed [-., take a sudden arid extraordinary 
rise, the weather being fine and clear, and the lake calm and smooth. It 
was principally observed at the mouths of Otter and Kettle creeks, which 
aro twenly miles apart. At Otter creek, it came in without the least previ- 
ous intimation, in a swell of nine feet perpendicular height, as was after- 
wards ascertained, rushed violently up the channel, drove a schooner 
of 35 tons burden from her moorings, threw her upon high ground, and 
rolled over the ordinary beach into tl'm wooes, complexly" inundating all 
of the adjacent flats. This was followed by two others'of equal height, 
which caused the creek to retrograde a mile and a half, and to overflow its 
banks, where water never before was seen, by seven or eight feet. The 
noise occasioned by its rushing with such rapidity was truly astonishing. 
It was witnessed by a number of persons. 

"At Kettle creek, several persons were drawing a fish net in the lake, 
when suddenly they saw the water coming upon them in the manner 
above described, and. letting gn th-ir net, ti.ey ran lor choir livns. The 
swell overle.dk them before (bey could reach' the high hank, and swep; 
them forward with great force, but, being expert swimmers, they escaped 
Unhurt. The man who was in tin; skitf pulling in the sea line was driven 
■with it a considerable distance over the flat, and grounded on a small 
eminence, where he remained until the wafer subsided. There Were 
three successive swells, as at Otter creek, and the effects were the same, 
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with lliis difference: the water rose only seven feet. In both cases, the 
lake, after 1 1 hi swells had spent [heir force, yrarliictlly subsided, and in 
about twenty minutes was at its usu:d lieiimt and tnui(|iullity . " 

In 1S31I, Governor Ciis.-. instituted a acrit-s of observation- at the head of 
Green bay to determine the chants in tin; water level. These observa- 
tions extruded from the 15ili of July to the 30th of August; and the 
following are the results: " T!uit the changes in the elevation of tile waters 
are euliiiily too variable to be traced to any regular, permanent cause; and 
that, conse piontly, there i.s no perceptible, tide at Green hay, which is the 
result of observation. And such, it appears to me, is the result of calcu- 
lation, when the laws that regulate solar and lunar attraction, and the 
limited sphere of their operation, are taken into view."* 

Professor Mather, who observed the barometer at t 'upper Harbor during 
the prevalence of one of these (luetuatinus, litis publi-hed the results of 
his observations in the journalf bef ><i> alluded to. lie remarks: "As a 
general thiiif, tluetUiilii ins in the barometer aoeoin; 'Mired the thietualions in 
the lend of the water; hut sometimes [he water level varied- riiujdly in the 
harbor, while no such variations occurred in the barometer sit The place of 
observation. The variations in the level of the water may be caused by 
varied barometric pressure of the air on the water, either at the place of 
observation or at some distant points. A local increased pressure of the 
atmosphere at the place of observation would lower the water level where 
there is a wide expanse of water, or a diminished pressure under the same 
circumstances would cause the water to rise above its usual level." 

In the summer oflSoJ, an exiraordinary retrocession of the waters look 
place at Saut Ste. Marie. The river here is nearly a mile in width, and 
tie! depth of water i ver the sand-tone rapids is almnl lu'n and a hail feet. 
The phenomenon occurred about noon. The day was ea!m, hut elotn^y. 
The water retired suddenly, leaving the bed of the river hare, except 
for the distance of about twenty roils, where the channel is the deepest, 
and remained so for the space of an hour. Persons went out and caught 
fish in the pools formed in the depressions of the rocks. The return of 
the waters is represented to have been sudden, and presented an impo- 
sing spectacle. They came down like an immense surge—roaring and 
foaming; and those who had incautiously wandered into "the river-bed 
had barely time to escape being overwhelmed. Our informants were 
tillable In state whether this occurrence was succeeded by a violent wind 
or storm; but they al! concurred in representing the day as calm. 

A similar phenomenon occurred twice the same day, in the latter part 
of April, 1812. The lake was free from ice, and no wind was prevailing 
at the time. A few years previously — the precise period our nili rmants 
could not designate— the current between the foot ot" rhe rapids and Fort 
Brady, which usually flows at the rate of two and a half knots an hour, 
was observed to set back, and the water rose two feet or more above the 
usual mark. Some of the soldiers at the fort, in order to satisfy themselves 
as to the backward flow, jumped into a boat and rowed into the stream, 
when they found that the boat floated towards the foot of the rapids. 
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These funis are given on the authority of Messrs. Ashmun, Peck, and 
Bingham— old residents of Saul Stc. Marie. 

We have witnessed numerous instances of !ii -r. nlihi !]'.'.= and do wings, 
which will serve to corroborate the above facts. In the month of August, 
ISlfi, while coasting in an open boat between Cijipcr Harbor and Ka^lc- 
river, we observed the water rise up, at a distance of a fourth of a mile to 
the northwest, to the height of twenty feet. It curled over like on 
immense surge, crested with foam, and swept towards the shore, diminish- 
ing as it advanced. The voyageurs paused on their oars, havim,- first 
headed the boat so as to cut the advancing wave. It passed Without 
doing us any injury, and spent its firee on the shore. ■ It was succeeded 
by two or three swells of less magnitude, when the lake resumed its 
former tranquillity. The cause of this uplift was apparently local, and 
operated but for a few moments. It could not, like the buro at the mouih 
the Amazon, have been produced by opposing currents. It was late in 
the afternoon when this phenomenon war observed. The lake was calm; 
but to the, north west the clouds indicated that different currents of air 
wore moving in up|>osite directions. Miriiyi* was h./aulii'iilly dis|'layed, 
ami imagiiKiiv islands wart: seen along the horizon. 

While at Rock Harbor, (sle Royale, in the summer of 1847, we wit- 
nessod the eboiuirand do wing of the water, rocurrioi.' al intervals of fifteen 
or twenty minutes, during tlie entire aHornoon. The variation was from 
twelve to twenty inches; and we look advantage of their recession to 
catch some of the small lake fish which were left in the pools. The day 
was calm and clear, but before the expiration of forty-eight hours a violent 
gale set in. 

On the 23d of July, ISIS, we went from Copper Harbor to Eagle river, 
where we arrived in the evening. The day had been calm— so much so, 
that we were tillable to avail ourselves of our sail. In the evening there 
sprang up an off-land breeze, hut we observed a strong current soiling in 
to the river from the lake. The water rose and fell rapidly. The .next 
duy a storm commenced anil continued for four days. 

On the 21ih of July, Itii'J, we were at Hock Harbor, Isle Royale. The 
wind was light, and a drizzling rain fell all day. The next day, how- 
ever, a heavy taut Investor set in — so heavy, indeed, that the propeller 
then lying in the harbor did not venture out. On the opposite side of 
the lake, at Copper Harbor, (July 2'),) the water was observed to fluctu- 
ate at intervals, varying from ten to twenty minutes, and rising higher 
and higher at each return, until the wharf, placed above the range of the 
liighe.-t staao. as was suj- [nsed, was overdo wei I . as well as the road lead- 
ing to the warehouse. This continued throughout the day. At Eagle 
river, twenty-five miles distant, the same fluctuations were observed. 
The wind, which was not heavy, came from off shore, and was therefore 
opposite to the current from the lake. The next day, as at Rock Harbor, 
there was a heavy blow from the northwest, the tendency of which 
would be to accumulate the water on the south shore; but it did not rise 
as high as on the preceding day, when the wind came from an opposite 
ipi.irti»r Th-v >l.-t* ■■■■II' l-i I-.- h Hi ■! ib— iw»lls . «l'h-'-u$ii lie y 
precede the winds, do notowc their origin to this source. 

This will appear more satisfactorily by consulting a map as to the rela- 
tive position of the points above mentioned. Isle Royale is about 30 
miles distant from the northern and western coast of Lairs Superior. Cop- 
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per Harbor is about 50 miles distant from Rock Harbor, in a south south- 
cost direction. Thus, while these thictnations were observed at the latter 
point, the storm had not struck the lake on the Canada side. 

Similar occurrences have been noted in other parts of the world. The 
fluctuations in the i*iko of Geneva, which are there called seicliei, un- 
doubtedly belong to the saint class of phenomena. 

Tin: intelligent traveller, Von 'i'schudi,* thus" speaks of a singular phe- 
nomenon which has in later times often occurred at Callao, and which, 
in 1 S 1 1 , he had ;in opportunity Oi' observing: "About two o'clock in the 
morning, the. sea flowed from the shore with greater force than in the 
strongest chb; the' ships farthest out were left dry, which is never the 
case in ebb tide. Tito alarm :>f the inhabitants was great, when the sea 
instantly rushed hack with increased force. Nothing could withstand 
its fury. Meanwhile, there was no commotion of the earth, nor any 
marked change in the temperature." 

The great wave frequently ohserved off Cape Horn and the Cape of 
florid Hope by mariners may belong tn the same class of phenomena. 

We have already given Charlevoix's theory to account for these fluc- 
tuations. It may be ingenious, but is not even probable. Governor 
Clinton was disposed to regard them as the result of earthquake move- 
ments. If so, a commotion of the land would have been noticed. The 
facts adduced seem to connect these phenomena with a disturbed state of 
thv. atmosphere, since they are, for the inosi purl, succeeded by violent 
gales. Humboldt remarks that the regularity of hourly variations of the 
inngiiciic uLT-.ili: and the :it!imsp]i-.Tic iire-sure is undisturbed on earth- 
quake days within the tropics. Von Tschudi says, that in seventeen 
observations which he made (hiring the earthquakes of Lima, with a good 
Lcli'vre barometer, he round, in fifteen instances, the position of the tner- 
curv quite unaltered. On one occasion, shortly before a commotion, ho 
observed it 2.4 lines lower than it had been twenty- lour hours before. 
Another time he observed, also on the approach of the shock, a remarka- 
ble rising and sinking. 

We may regard the earth as surrounded by two oceans— one aerial, the 
other aqueous. By the laws which regulate two fluids thus relatively 
situated, a local disturbance in the one would produce a correspr Hiding 
disturbance in the other. Every rise or iall of one twentieth of an inch 
iu the mercurial column would he attended with an elevation or deptes- 
sion of the surface of the ocean equal loone inch. t Again, as has been 
remarked by De la Reehe,J a sudden impulse given to the particles of 
waler, either by suddenly iiiorea-ed or diminished pressure In llie atmos- 
phere, would cause a perpendicular rise or fall, in the manner of a wave, 
beyond the height or depth strictly due to the mere weight itself. This 
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sudden impulse would give rise to a series of aqueous waves, which 
would propagale themselves from the centre of disturbance, like the cir- 
cles which are observed when a stone is '-aft into the water. These un- 
dulations are perceived iu the liquid before the gale sols in. It is, 
not to be expected that the oscillations in the barometer, in all instance*, 
will correspond with those of the water; lor Mr. Kedfieid has shown that 
storms have sometimes been preceded by an unusual pressure of the at- 
mosphere, the barometer standing remarkably high, and hence he has in- 
ferred that there existed around the gall- an accumulation of airj under a 
great decree of pressure, [ermine a margin. It may frequently happen, 
that while the effects are perceived at the place of observation, the cause 
nify be far removed. 

Many persons who have resided on the borders of the lakes maintain 
that, aside from the annual variations in the height of their surfaces, 
there is a more extended one recurring at intervals varying from five to 
seven years, while others extend the period to fourteen. The greatest 
height of water heretofore observed is about six feet. The statistics 
which have been published* in reference u> this rise indicate that the 
variations in the water-level in a series of years are considerable, but that 
they do not recur at regular intervals. The meteorological registers kept at 
various stations show that the annual aumnnt of rain which falls over a 
given area is extreme))- variable. Thus, at Port Brady, where the mean 
<il" live years' ('luervjiii- ins is J'.l.oS i i .cl e:s, the extremes an: Ijb.'Jii am 1 

22.44. 

Again, the season in the hasiu of T,iike Superior may bo rainy, while 
that in tiie region of the tributaries of the lower lakes may be dry : and 
vif.ii ti.ftt; and thus the lower lakes might be on the rise, while their tribu- 
taries failed to discharge their usual volume of water. In proof of this 
diversity of humid ity, it may be mentioned, ibat during the year 1 MS, an 
unusual quantity of rain tell in tire basin of Lake Superior, and all of its 
tribii'aries were swollen. The lake was gradually rising when we left in 
September, and at that time had attained a point higher than had been 
observed for three years previously, (in reaching Lake Michigan, in 
October, we found that that lake began to be sensibly affected by the in- 
creased volume of water discharged through the St. Mary's river. On 
arriving at Cincinnati, the Ohio river was observed to be contracted to 
less than half its usual volume, so that only the smallest class of boats 
could navigate its waters. 

If meteorological observations were kept at different stations extending 
through the entire region drained by the great. lakes, it would undoubt- 
edly be found that the variations in the water level corresponded with the 
variable amount of rain over that area.t 

A larger p-.iniou of the tributaries of Lake Superior have their origin in 
a region covered for two-thirds of the year with ice and snow. Late in 
May the h-y lellurs are unloosed, and the lake commences ri -iug, and con- 
tinues to rise until the last of September, when it attains its maximum 
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It then recedes gradually until the streams begin to discharge their spring 

Snow usually commences falling as early as (he middle of October, and 
the ground is covered before (he frost has peneiraiod to a great depth. 
Tin: amount of snow during llif: senior] lias been rep resell led iis high as 
thirty feet; but, in consequence of us evapoialr ai , and ils change ir-.-'\n a 
crystalline to a granular fnrni, known as (ieiif.it settles, and the actual 
depth on the ground rarely exceeds four feet. Trappers, in crossing the 
inland lakes in midwinter, otieu break through, so slight and unstable is 
the covering. 

The temperature of Ihe water of Lake Superior during the summer, 
a fathom or two helow the surface, is but a few degrees above the 
freezing point. The thllo\vini> observations show (he temperature of 
the water at different times in dilfercul parts of the lake. In the western 
portion, the water is colder than in the eastern — the surface flow becoming 
warmer as it advances towards the outlet. The water in these experiments 
was taken front the surface. 
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During the severe winters, ihe surface of (lie lake heroines congoalod. 
When a gale sets in, the ice is seen to imdulaie and break, and the woier 
to L'lish thiough [In; I: ss tires . nntii final iv '-be n hole mass is set in mo I ion — 
the fragments clashing against one another, accompanied by loud reports, 
like volleys of musketry. Long parallel ridges ol ice, fifteen or twenty 
feet in height, are piled up along ihe shores. We ecu readily conceive 
how masses of rock thus entangled might In: carried fir considerable dis- 
tances when the ice becomes detached and floats off, and how a cliff might 
be scratched and grooved. 

The waters of ihe lake possess yretil transparency, and a tin cup may 
be seen to the depth often fathoms. Coasting along the shores in a calm 
sunlight day, anil looking over the gunwale of the lumt. tfio voyaaonr 
seems to he suspended over (he lioor of the lake, and every fissure in the 
rook, and every idiKcrin-' |«'hhle is revealed with wonderful clearness. 
The liidil. streaming ihmuyh die Iran.-pareu I medium litres evc-rv obie.e I 
with a brilliant line. 

The evaporation from the surfaces of the lakes must be immense. The 
combined aiea of l,:.kcs Superii.r, Huron. Michigan, and Krie is about 
K7 ,000 sijuare miles, and of their basins not less than 335,315 squuie 
miles. 
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It has been estimated that the quantity of water passing into the 
_NinL-:ir;i river n( lib 'k I v. ■.<■> is UN .111 K) cubic feet ixt minute, or about 
S0£ c\ibic miles pur annum.* This is eijiiivalent to filleen inches perpen- 
dicular depth nf wnti-r spicad over (he area of the whole country drained. 
The annual amount of rain which fails within this area is about thirty 
inches. One-half, therefore, of the water which falls within the basin 
of the upper St. Lawrence is taken up by evaporation, amounting to 

ll.aio.dtnyiiiiijiitiiciihic k-ri.-f 

ultimately disc hnrges itself, by several moutlis, into I.ake Huron. At 
Fort OrauYl. he sees ihe same river, under another name, after having re- 
reived all of the tributaries of Michigan arid Huron, couirarted to 0 width 
of little more than three hundred yards, but of increased depth, and he 
funis it ditiiculi in realize that it is the same river which he saw three hun- 
dred miles above. 

So, too, the voyageur who has routed around I .akc Superior and gauged 
the streams which pour Iheirrionuahloods into the great reservoir, when 
he stands on the brink of Niagara, and witnesses the fr3rn.1l plunge of tlie 
cataract, is induced to inquire what lias become of the superfluous' water. 

The difference between the temperature of the air and the lake gives 
rise to a variety of optical illusions;, known as mirage. Mountains are 
seen with in veiled cono-s; head lands; ■ j n f,( from (I'm shore where none 
exist; islands, clothed with verdure or girt with cliffs, rise up from the 
bosom of the lake, remain a while, anil disappear. In approaching Ke- 
weenaw Point, .Mou ni Ih ai :;li 101 1 is the lirsi object to L'reel the eve of the 
mariner, lis dome shaped simnnil serves as a landmark to guide him 
in his course. Once or twice, in peculiar stages of the atmosphere, wo 
have observed its summit inverted in the sky~long before the mountain 
itself was visible. 

On the north shore, during lhe summer months, hardly a day passes 
without witnessing illusions of this kind. The Paps, two elevated monii 
tains near the entrance of Neepigon bay, would at one time appear like 
hour- glasses, and at auoti-er like, craters, belching forth long columns of 
sui"l;e, which i:rail;i:iily settle;! aomiid their cones. 

Thunder rape assumed .shapes eip.aliv Ki'iUesipie: at one lime resem- 
bling a huge anvil with its handle projecting over the lake, at another it 
appeared as though traversed from summit to base by an immense fissure. 

These phenomena are more common on the fakes than on the Atlantic 
coast, since bardiy a day passes durics; ihe summer without a more or 

less striking exhibition of this kind. The amount of refraction, dependent 
on the state of the atmosphere, is, during the greater pan of the summer, 
extraordinarily variable. The greatest didioiiliy is e\poiicnoed in making 
astronomical observations, limn lhiscaii.se. Observations taken in the 
afternoon, and generally during the night, are almost invariably worthless. 
The varying refraction may olien be noticed in meridian observations of 
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the sun with the artificial horizon, when the two images will be seen to lap 
over and 1'ion se|>arate from each other a yreal number of times during 
the few miuuu^, while (In: apparent motion of the tuii is almost imper- 
ceptible. 'I'll we variations: amount to several minutes: of altitude; and, of 
( course, on such occasions, no use can bo made of the observations. Ob- 
servations taken in the morning, when a steady brisk breeze was blowing, 
and tho sky free from clouds, were found to be the only ones on which 
any dependence could be placed. 

The same phenomena of rapidly- varyina region on may often bo wit- 
nessed at sunset, when the sun, sinking into the lake, undergoes a most 
striking and rapid variety of changes. At one moment, it is drawn out 
in 01 a pear- 1 ike -laipe; the licit, it takes an elliptical limn : ami just as it 
disappears, the upper part of its disk becomes elongated into a ribbon of 
light, which seems to float for a 'moment upon the surface of tho water 
and then disappear. 

F'S- a ' The annexed cut represents the outline of 

, .; " . . . appearance of the i 
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Frosts, of suliii'ieut severity to turn the leave- . usually occur as early 
as the middle of September. Snow commences tailing hy the middle of 
October, and for more than si\ months the stomal is covered with a fleecy 
mantle. The breams become locked with ice and remain so until May. 
The ground does not become frozen to a great depth, and, so soon as the 

snow disappears, veirciation s! ts into jtic, and the air swarms with 

myriads of insects. During the long days the sun shines with uudiuiin- 



Notwilhstanding the pro.vhml v of the lake, tl,e theriuometcr has a range 
of 120° in the course of the year. Often in midsummer, when, lor 
several days, the winds come from the southwest, the voyngeur ex- 
periences a suffocating heat— an e nerval in- depression. The perspiration 
rolls from him even when unemployed and protected from the glare of 
the sun hy the forest's shade. But, fortunately, these suffocating heats 
are of short continuance. 

In the vallev I'ftbe (Jiittujasnn, on the 11th of June last, the thermom- 
eter rose to 96°.* The wind was blowing from the SW., but brought 
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with it. no refreshing coolness. A little after midday, a dark cloud, emit- 
ting from its edges a pale phosphorescent li^lit. rose from tin: !ako, and 
advanced asairist ill*- wind. Its ; i ; . [ i f ■ > n ■ ■. 1 1 was indicated by a loud roaring, 
ajid, when it reached our encampment, the trees swayed to and fro, and 
many were, prostrated around us. The air was filled with dying leaves 
and branches. Voyageurs and men instinctiveLV rushed into the river, 
and remained until ihi; fury <>( the storm had abated. 

Thunder-storms of greal violence are not unusual; and the large tracts 
of prostrate timber l"rei.|uently met with in the forests, and known as 
" windfalls," indicate the path of the tornado. 

Sudden gusts of wind spring up on the lake, and hence the oldest 
voyageurs are most inclined to hns» tlie shore. 

Instead of seeking for a solution of tliese phenomena by a resort to 
natural causes; , they ascribe them, like the .Scandinavians of old, to the 
freaks of a crazy old woman, who is endowed with ubiquity : 



jnonest phenomena are lliese: A dark cloud, liu^od on the upper edge 
with a pale luminous haze, skirls the northern horizon. From this, 
streaks of orange and blue-colored light Hash up, and often reach a 
point south of the zenith. They rapidly increase atld dcrrca.-e, giving 
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CHAPTER III. 



Maps. — Classification of the rocks. — Their composition. — K'-treoiaw 
Point. — Riwiie am! i-jti.nl of the trap —Local details. — District be- 
tween Vorta'jf. bike mil! the Montreal river. — Raugp and extent. — 
M- lnUi'- riniliuls, ini'l /In <ixswi'i/it>it r.'/Viiiyj / 'o i-mpiii'i iiiuuiitains. 
— Me lloifrfe. — lis similarity in ni-iilntiif.nl structure to Keweenaw 
Point. — Range and exttnt of the 'trap. — Metallic contents. 

That portion of tin' Lake Superior hind district whose geology we pur- 
pose to delineate in tin! Ihllmving reriort is represented ou the accompony- 
inrr maps, entitled — 

1. A geological mop of Keweenaw Point. 

'i. A csjnLneical map of the region between Portage lalto ond the Mon- 
treal river. 
3. A geological map of Isle Royalo. 

These maps comprise the territory l;nown as the copper region. 

The iron rcsinn, Ihoui.-h of less extent, but of equal ecouomical value, 



district, are divisible into two classes, widely different ill their origin and 
composition— tin: iuMious and mpuoits. 

Under the first division may lie included the several variolic* ..f tr-p— 



sands then in tin: progress of accumulation. The mineral substances which 
lomp'M' those iincifin lavas are very various in their nature, bin iu gener- 
al it may he said that the pird"iiti]j:itiiis rock is one. composed of an inti- 
mate mixture lit' lahrador, hornblende, and chlorite, though tin; latter is not 
an invariable accompaniment. 

To the second class, or aqueous formation, may be referred the sand- 
stones, filinhjs, ;uid limestones of this district. They occur in stratified 
beds, divided into layers, strata, lamina:, ttc. The materials appear to 
have been transported by currents and deposited on the floor of the ocean, 
where they subsequently became consolidated. 

In addition to these, there is another class of rocks which have undoubt- 
edly resulted from the joint operation of igneous and aqueous causes. 
The materials appear originally to have been ejected through rents and 
fissures in the crust of the earth to the surface, where they were subse- 
quently transported and ground up by currents and deposited in stratified 
beds. This class of rocks is termed by.M, Provost ' phiUi neptuman ; and 
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to litis division may be referred the conglomerates and chlorite beds asso- 
ciated with the trap. 

The melamorpntc rocks, or those which were supposed originally to 
have been deposited liy waler ami subset] nen tly modified by heal, causing 
litem to resign. I>k' igneous proituds, itn: developed only to n limited extent 
in tliu copper region; lint in the iron region they are di.-played 011 a scale 
of vastness, and 1, rui the most interesting feature iu the physical history 
of the district. 

f the trappean rocks, being 
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ii iviiLi;!) Hit: :ii ;av:iti: uini-i'ils cannot be 
distinguished by the eye. Chlorite, though not an invariable accompani- 
ment, is often present iu a considerable quantity. Magnetic oxide of iron 
is also a very common ingredient, and siiiin'timi:.- in visible panicles, 
though generally il'. piesenre is . -ul v b.-rro v:il be the action of the. rock on 
the magnetic needle. The variable proportion and nature of the mineral 
ingredients give rise to a great diversity in the external characters of the 
mass, which diversity is still further increfeed by the different circum- 
stances under which ditl>rcnt portions of - a rock identical in mineral 
character may have passed from the fluid to the solid state. ' 

The same rock may be found in every shape of transition, from the most 
compart and homogeneous structure to a light porous mass, filled with 
■ ■■ >r auiygdiiies, whi m have often, posterior to the cooling of the 
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ihey have caused in tlie eouligii jits detritat rucks wilt be noticed il 
scriliiiu the ill-tailed geohii/v. 

Ifange and extent. — Commencing at the head of Keweenaw Point, we 
find the trappean rocks, with the assn-iated conglomerates, oiuersriji:: to 
the surface in hold stair-Hke cliffs, affnfdiug many scenes of wild^and 

particular types of animal and foyciable i;a>, hiH that the i mie n-l of 

the ^l.ibe showed its.'] I' i ii(li'jieii-!imi of elimal ir i nllueiiees. f! eery where, 
basalt rises in twin mountains and truncated cones; everywhere porphy- 
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aged masses, and granite in routided 



The outer belt of trap, occupying the extreme northern portion of 
Keweenaw Point, (see map.) is less than a mile in ivitttfi, and preserves a 
groat degree of nnilhrmily throughout its entire course. It forms a seg- 
ment of a Circle, of which the lioiieiuiiiu mountains may In:: regarded as 
(he centre. The southern points of Manitoii island are dotted with, 
patches of this igneous rock, while the greater portion of the helt has 
crumbled beneath tin: action nl the hike snrf. from the extremity of 
Keweenaw Point, it extends westerly ti -r almm eighteen miles in a curvi- 
linear diroc.ihft, atui \..\ : — •, into (In- lake at tl le e.^.sieiti point ol Sand bay. 
Throughout most L>f this distance it is protected from the action of the 
surf by a thick belt of conglomerate, but at several points the water has 
broken through this sea-wail and excavated spinous harbors in the igne- 
ous belt. Copper, Agate, Grand llnruis, and Eagle Harbors are included in 
this belt, and owe their origin to a common cause. 

This belt is composed ol' the varieties of igneous rock known os aruyg- 
dtiloid and brown granular trap. The amygdaloid is best developed in 
the upper portion of the belt, where it comes in contact with the conglom- 
erate, presenting a dark scoViaccous mass, full of vesicles, somewhat 

products. These vesicles are, lor the most part, filled with carbonate of 
lime, chlorite, asratcs, camehaiis. and amethysts , and miner,. Is of the zeolite 
family. As we penetrate deeper into the helt, the vest adar structure dis- 
;ip:;e; its, and the nek p;isses in to- ikirl; [ i ovn ioatiular trap, eon sis tin i; of 
aninlui.alc union of h. bible,, dc end Lhrador. This is its general character; 
and to cite the numerous places where it has been observed, would be to 

This bell is traversed by veins containing copper and silver, several of ' 
which have been mined, but in every instance unsuccessfully. At Eagle 
Harbor, a company wrought a vein, winch, for a lime, yielded a rich per 
centage of copper. Between 5,000 and 6,000 pounds were taken from 
the vein within a comparatively limned space; 1 ml as the miners sank 
deeper, the copper disappeared. The ruu^ejol' I he vein was limited on 
the south by tiie conglomerate, and on the north by the lake. At the 
surface it was two li-ct in with h, "and filled In with laimiomte and native 
copper. The shaft was commenced about two hundred feet north of the 



einhatk in an lunloitriking, the labor of whirh was eeilain, while success 
was precarious. Several ether veins in die northern range were explored 
by the company, with no better results. 

At Hawos's island, near A^alo I LrU>r, a vein was opened by the Cy- 
press River Company, which yielded ri h specimens of cupper and silver, 
but, in the downward progress, thoy disappeared. 

With a single exception , tJioi thwesl quarter of section oS, range :iU,; we 
have excluded every tract within this belt from the list of mineral lands, 
believing that it contains no veins which will bo permanently productive. 
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To the west of Sand bay about ten miles, and north o 1- the first trap- 
pean rang", narrow belts of trap have been observed m two places, to wit: 
on section '.'-i, township iiS, r;ini:e 'il: and oil sections 1 and 6, between 
rations \V> and township .17. The nature of the ground is such that 
ihoy can be toured but a short distance inland. Whether they are a pro- 
Ii>riLjiiti-iji lit' flu' Im'Ii just descriheil, or <letacli»il , intercalated massif, it is 
infl« 'NsiUc to determine. TIik character of. the rock is highly amygdidni. 
dal, and chlorite enters largely into its iMUnjiosilion. Imperfect indications 
of veins exist, one of which was explored by the Lake Shore Mining 
Company yielding little or no copper. 

In the more compact varieties, a concretionary structure is sometimes 
observable. Parallel bands of different colors, a few inches in width, 
traverse the mass in waving lines, or are arranged in circular forms. , This 
same arm n pa i tent is seen mot- sliikii s?ly rS.amvaiort in the irap on Hays's 
Point, near Uopper Harbor. The d [ruction and arrangement o!' theM: lines 

is illustrated in 

Fig- 3, 




the above wood cut. This structure is occasionally found in all. igneous 
rocks, and undoubtedly results from chemical allinity, by which the par- 
tides assume a concretionary arrangement. 

About a mile south of this trap belt, and separated from it by a deposit 
of conglomerate and coarse sandstone, which, in places, expands to a 
thickness of more than 3.0CO feet, occurs the northern trap range of 
Keweenaw Point. Il will be seen, by inspecting the map, that these two 
belts of igneous rocks, in their westerly prolongation, preserve a remark- 
able parallelism. 

This range does not appear to have been the result of one, but of suc- 
cessive overflows; for we not only iind the igneous materials arranged In 
parallel hands, and exhibitin _■ great diver.^iiy in external characters, hut 
we also find numerous intercalations of conglomerate of inconsiderable 
thickness, bul extending for miles in a lineat direction— these mixed pro- 
ducts being associated in regular beds, having a common bearing and 
inclination, so that the inexperionr.i-d observer is inclined to refer the 
Whole to a common origin. This deception is still limber nno-aMid by 
observing lines of pseiulo stratification in tin: to:;> cniifinising to those 
of the associated sedimentary rocks." 

This range starts /mm the head of Keweenaw Point, below Manitou 
island, and, sweeping round in a crescent form nearly conforming to the 
trend of the coast, crosses the western arm of Portage lake, where it 

■ ]'■, in | -.-i.-n-l. i-. in-.i !.i ii-Mtinm has been obecrTrd by Do lo Bcchc in ihc granite of Cornwall, 
M<1 is H'ljij.nsH] by Ijii-n W result from a tendency in tho mlilmslH or a cooling mass 10 errutigo 
UiomscWcs in beila, particularly near the surface — Gwlojs of Cornitu/L 
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seems to lose i(s distinctive character. Towards the valley of the Little 
Montreal rives, it crop? out in bare precipitous dill's; hut [ho north western 
slope is gentle, the rook rarely emcrgiue t" the surface. 

The following are the derations <>i" this ranee at different points, as ap- 
pro ximati eel y i i< ■ r- thi i n ri I liy the. barometer: ' In section Li, township iiS, 
range 4li7 led. On the line between sections In anil M">, township 
f>S, range ti'.i, ebout three miles inland from ( Irand M nais Harbor, 73U fctt. 
Uehvcen the Copper Fulls and the Northwestern mines, section 2i, town- 
ship 5S, range 31, 030 feet. This range skirls 11,0 valley of liable river 
on the west, and rises in overhanshm dill's to the height of two or three 
hundred feet. The Albion cliff, near the northwest quarter of section 
10, township 57, range may be regarded as the culminating pmut, 
attain itis* an altitude .'as ue'eire.tued bv ".\1 r. Ih-d-e, of Hit! feet above the 
leiel of Lake Superior. Between the Albion mines and Portage lake, 
the hills present for the most part a rounded outline, and the underlying 
rocks are covered over with accumulations of water worn materials. 

Inters [ratified with this belt, throughout its entire range, we observe 
numerous lenticular masses of conglomerate, which appear to affect the 
courses of veins, as well as their productiveness. The phenomena ex- 
hibited by the pa-sage, of a vein through different belts of rock will be 
described" in dolai! under another head. ' 

Local details.— The trap at the eastern extremity of Keweenaw Point 
(sections 15 arid 2\i, township aS, range 2~) is more compact and 
crystalline than the, northern belt before described , and is traversed by 
small veins .-! -lit:-. iiiiiLLr y;;;h'c i'o; p r. Near the centre of 68CttOn 22, a 
band of conglomerate from fifty to one hundred loot in thickness is ob- 
served, dipping to the north ; but it eau be traced only fijr a short distance 
inland, in consequence of ihe drift whieli there reposes on the rocks. A 
lew yards south of the extremily of the point, and near the north line of 

of six"- ieet. Iiearin- N. 7' ' " \Y., and dipping Ne! ^.'"The^ucku-l'yTng 
trap di tiers from that wl.ieli overlies the detrital rocks, being more aiityg- 
dah'idal, and offering less adhesion between the panides. This is .sup- 
jused to be a continuation of (he irreat metalliferous belt, as developed at 
the Cliff, North American, and Northwest mines. 

In this township numerous explorations were made hy tho Bos- 
ton and Lake Superior Mining Company; and, although they lound 
native copper at several points, they did not succeed in developing a val- 
uable vein. In the adjoining township west (range 2s) and north of the 
Little Montreal river, four alternations of trap and conglomerate were ob- 
served. Near the conglomerate r:dse, the trap is low; but, north of the 
Montreal river, it rises in elevated cliffs, which continue through the 
township, ranging in an easterly and westerly direction. These dill's 
ore composed of hornblende, in large acieular crystals, imbedded in a 
paste of labrador. Near their base is seen a band of conglomerate from 
twenty to fifty (tot in thickness, dipping north at an angle^n' W, winch 
can be traced abi.nst u Uniterm p'.edly for ". distance of twen tv- five miles. 
At the Chlf anil North American mines there is a bed of chlorite rook, 
corresponding in position to this band. The Irappeau rocks above and 
VI" V this h: lt exhibit great di d'.'n.aees in lilholc.-'i'-al character — the 
upper being hiddy crystalline, while the lower are amygdaloid til. This 
belt, lying below the conglomerate, is abundantly stored with copper; 
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but, truing more destructible than the cliffs of overlying greenstone, it is 
rarely ex well on the surface;. 

In township o-s liic 'dns.-.a.diii-ot's iMinirv; ( niipatiy opened Severn! 
veins in the vicinily of the Montreal river, none of which proved pro- 
ductive, 'fin; All ee Company lested to a limited extent a vein on 

section R The I'ltlsbtirg and lioston Company also hold a location, 
whi-h lin y subsequently abandoned. 

This ridgo extends in an easterly ami westerly direction through 
ran^ 1 ; 3 ntnl i!0. In the latter range (township US, station l.'i) is situ- 
ated the Northwest mine. The thin band of conglomerate before de- 
scribed is hero rxiio.nl on (he southern slope of the hill, with greenstone! 
above rind ar.ivL.'daleirl and compact imp hi'lnw. In its passage through 
the adjoining ranges Mh and :!.', ( townships "iS and oT,l the trap chain 
curve:; rapidly to ihe snnthwe.«i. and is prolniiL'C.i I ill that dhcol inn , The 



fid lowing 
sandstone 
Falls 



t the Copper 




hi bit.-, the etleels nt tiietamorphisin. bei ng dark. color' id and firm I V cometi ted , 
Jleoeiiing tiom the lino, uv lind il variegated in c.dnr and less compact. 
To tins succeeds another licit of trap, conformable in bearing and ijie| ;n;iton , 
below u-'hicli isanenhor belief sandstone.. Tims Iheroare tin less than live, 
repcutamsof sandstone and trap within the distance of 2,01111 feet. As 
e general observation, the upper portions of these sandstone hells are much 
in-r." changed by heat than the lower— an important fact, which will be. 
considered in discussing the origin of those rocks, and their mode of for- 

The sandstone, where thus exposed, presents a compact texture, breaks 
with a ringing sound and a conchoidal fracture, and exhibits many of 
the externa! characters of jasper. It is traversed by iinnu-roits tii ■visional 
planes, which are iinitc as distinct as ihe original lines of bedding. The 
workings of the Copper Falls Company are m the lilti-foot bell. 

Between the mouth of Eagle river and the I'homix Company's works, 
eleven of these belts, thus intercr.ilr.iied, are noticed within the distance of 
a mile. Beyond the Albion range these belt!! cannot be traced, the rocks 



64 Doc. No. 69. 

being no longer exposed in bare ledges, but coveted beneath accumula- 
tionsof saint, gravel, and clay. 

The trap beds thus intercalated are amygdaloidal or irranutar, but nn 
their upper portions olien exhibit a brp^eeiaiod appearance. They afford 
numerous examples uf veins yioldi n i r native ei pper mid silver, but do not 
expand ton sufficient width lo allow extended su hterrasiean workings. 

The upper portion of the crystalline hell described as occurring i ■ > range 
2S, township 58, and thence traced through the intervenim; townships 
west, is exposed a few rods south of the upper shaft at thr. I'hfrnixmine. 
Here the feldspar predominates over the hornblende, giving ihe rock a 
light color. The vein is observed to be disturbed and otherwise ali'ected 
as it approaches this mass. 

The Albion range is capped with this rock, -which appears in abrupt 
precipices two or three hundred feet in height. At the Cliff mine, the 
upper portion of (lie precipice is composed of a dark ervstrdlisse :_"ree:i- 
stoue — the hornblende largely predominating, which exhibits a mottled 
or varioloid app' e.rancc. At the AShion nunc she feldspar ;il.m ; <> predomi- 
nates, and the rock becomes in some degree porphyrias. Beneath this 
is a bed of chlorite rock of a slaty structure, varying in thickness from 
si x to ten feet, helow which ivc snout wish a belt oi amygdaloid and sr.ui- 
ular trap. Proceeding along tiie trend of the Athion range iu a soutli- 
westerly direction, the amygdaloid is found to dip beneath the surface. At 
the Cliff mine it is struck near the base uf the precipice; but at the Albion 
mine, three miles di^umt, it is reached at the depth of ninety seven feet. 

This bell, the position and range of which »t have endeavored to de- 
lineate, is the most metalliferous of any on Keweenaw Point. Throughout 
its entir* extent; it seems to be chai'ncicrizcd by well-defined veins. Iu 
it are situated the Cliff. North American, Albion, Northwest, and North- 
western misses: and il is reasonable to suppise that others equally valuable 
will he developed along the line of its outcrop. 

Southern Imp rwtge.- — Hemming to the head of Keweenaw Point, we 
find another range ol trap, forming the southern boundary of she valley 
of the Little Montreal river, and stretching westerly in a line nearly par- 
allel with the northern chain. This is known as the Bohemian range, 
and ditl'ers from the northern both in litliolnnioal character and in the modes 
of its occurrence. .While the former, before described, is composed of nu- 
merous beds of [lap, in the main of the amyjdaloid ami srrauular varieties, 
inteislratilicd wills the deirilal rocks, the southern range e.nsisisls of a vast 
crystalline mass, forming an anticlinal axis, Hanked on the north by the 
bedded trap and conglomerate, and on the south by conglomerate and 
sandstone. 

The contour of ihe imbedded trap is also very difl'erent from thai of the 
bedded trap. We nowhere recognise (he stair like structure in (he hills; 
tiiey are euher dome-ahaped or rounded. 

The protrusion of so vast a mass of heated matter has changed in a 
marked degree the asmciamd sedimentary rocks, causing [hem !■ > "rosemblu 
igneous products. Thus, on section iM, township SS, range 27, by the 
lake shore, is seen a meranioip!:o>ed .<;m,lstouo resembling jasper.' I[s 
general bearing is east and west. Iu places it assumes a vesicular appear- 
ance, while other portions are brecciated, and take into their companion 
chlorite aisd feldspar. In some hard specimens the lines of si rati beat ioa 
can be recognised. The mass is about 100 feet thick, and surmounted bv 
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The following section, from Copper Harbor to Lac !a Belle, exhibits 
not only ihe contours of tin: country, Imi the relative association of the 
deirital roclis arni the bedded and uti bedded trap : 

ThcBoliemian nuige.as before remarked r 
forms the line of upheaval of the bedded 
trap and conglomerate on the north', and 
the conglomerate and snudslone on the 
south. The conglomerate, north of tile 
axis of elevation, rarely attains a greater' 
inclination than 43^; but on the southern 
slope, the sandstone is observed dipping at 
an ancle of7S a . This is beautifully ex- 
hibited by the lake shore, on section 36, 
township 58, range 29. The sandstone is 
seen in the botiumofihe bay, com|K>sed 
of allernalins bands of white and red, 
sweeping round in curves, conformable to 
the course of the trnppcnn rnehs. Ah wo 
recede a few miles to the south, the strata 
are observed to lie nearly horizontal. In 
the two adjoining townships west, this 
range preserves its distinctive character; 
but Iieyond, it sinks down into sloping 
r hills two or three hundred feet in height. 
It exhibits sonio liiliolo^ii-ul clomps in its 
course: thus, at Hie Suffolk mine, now 
abandoned, (section If., township 57, 
ranee 31.1 the rock becomes beautifully 
_ itals of red labrndor are 
cred through a dark feldspothic bate, 
ulpburel of copper disseminated in 
ir masses. 

i range, liko the northern ona, is 
traversed by veins for the most part at 
right angles to the direction of the forma- 
tion; hut, unlike the veins of the northern 
range; they yield the mihr/iurvts of copper, 
instead of native copper. The only mines imw ivrnii airfare the Bohemian 
and Lac la Belle, which will he particularly described under another head. 
Numerous e.'.j'iorali'iis liave been in;n.lc al"n; the southern boundary of 
the Iran, but in no instance successfully. The abandoned mines are in- 
dicated by au appropriate syrulrol on the accompanying map. 

The fissile chlorite rock described as occurring at the base of the Bo- 
hemian mountain is found to continue almost uninterruptedly to Portage 
lake,and always pivscrviiig the same relation to the trap and sandstone. 
The prevailing culur is green, but in pkiccs' il acquires a reddish tinge. 
The trap, however, in the lower part of township 57, ran^c SS. aisimilutes 
more to that of the northern range. At the Forsyth Company's works, 
(section 33,1 a band of greenstone is observed loriiiiu.i; the crown of the hill, 
with amygdaloid leslina heucaih. In the adjoining nnvnship south, the 
trap is seen to occupy low parallel ridges, andos exposed in the beds of 
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33,) tin; junction "1" tiio trap is 1- auiilhlly displayed. The stream is 
picoipitated over a wall <<\ nviji [■■..■[ in hcr.'hr., and thence winds it- woy 
through a deep gorge which it hap excavated in the sandstone. The 
coii.'doincmh' differs fcv.ni the lenticular bands rli scribed as uecuriii g with 
the l.i'.'i.lled trap, consisting of arenaceous panicles loot.ely aggregated, and 
--omniums, iic: i l die base, ipti'm:ose pebbles. I'alches of irreen ami red 
ochrcyclay occur in different parts ol the mass, in a concretionary form. 

Tlio red and given chlorite melt, fissile, but not stratified, cnvelopim; 
masses of amygdaloid, is seen on the left bunk nf tin; stream, traversed by 
seams of quartz and cale-spar, underlying to the KW. 60°. Above tins 
the rock is .'.'leeus'tuno, presenting a wall-hko appearance, and rising in 
oi erhamjitrg cliffs. 

The precipice was pcrlhrated with a gallery*, where the quartz scams 
are observed near its base, to the distance 0/ urn; hundred lefit. Suveral 
seams were crus.-cd in the prvgn >'f tiiu work which yielded native cop- 
per, but nowhere did thy Vein concentrate- with sullicient power and rich- 
iiu-ss to warrant the expenditure of much capital. This work was prose- 
cuted by thy itoitrrlass Houghton Mining Company, under ihe direction 
of Messrs'. Grout ( t Houylass, and their report to the Company contains a 
detailed account of their explorations and the character of the rocks. • 

The trap in this vicinity has not that firmness and liveliness of color 
which belong to the truly metalliferous bells. Evidences of cupper dxfst 
in ihe shape of small strings and leaders, but they nowhere concentrate 
and Inrni what uihnTS call a "champion lode."' 

The Qniucy mine, (.section township range 'M,) near the west 
ami of Portage lake, affords as good a prospect for mining enterprise as 
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any which we have ohscrved in this vicinity, although this cannot be re- 
garded as airioiif,Mlie best in i nil .£. ;S roi < ud . . 

I Iju ri" l. here cmiM.'-ls oi ;t i !;i i .«■ 11 chlorite trap, Willi beds of 
annadaloid. lleiween the junrtion of these rocks native copper is ob- 
served in sheets, and disseminated in a vein-stone of calc-sjor and chlo- 

The veins, or rather (he main lodes, range and dip with the formation, 

The culminating punt of the imp here does not exceed 400 feet. The 
northern flank is covered with detritus, and the rock at rare intervals 
emerges to the surface. Hence there is really a small portion of the trap 

in the region of Portage, l ike, the short by which the bedded trap and 
conglomerate were elevated does not appear to have been attended with 
the protrusion of vast crystalline masses, forniiui; a Ions; ratine, like the 
Bohemian mountains, or rounded groups, as in the vicinity ot the Onton- 
agon, but simply to have caused a vertical dislocation, liftirfg tip the 
beds on one side of the fissure, while the corresponding beds on the 
K & opposite tide letnaiued comparatively undis- 

turbed. There ran be no doubt that there 
y r existed a deeply' seated and powerful fissure, 

"lending from the head of Keweenaw Point 
■ to Lie western limits ol the tnslrict, idong die 

:!iuj-;'.C!l-7 1. 1 tiiiv: ill < e.iaieioala, 1'erli, and 

mountain, [Ivcua n nan luctndo,) which rises 
ed to the heiaht of a thousand feet, and 
three sections. Tho surrounding plain is 
of clay, resting on sandstone, ii[ nearly liori- 
iie summit ol the. niountain consists of labra- 
lcr largely predominating, and arranged indis- 
tinct crystal*, with nodules' of quail/, and eluileedonv scattered ihroUuh 
the mass. The flanks of the mountain exhibit nearly the some litho- 
lo^'iiail ehararters. .Mining operations were pre seen teil tht re a few years 
since by the .National Company. Tile hill was perlbratod iiy a gallery to 
tin; di-l.oi<.'o of one hundred feel, alon;; the course of a fissure, dlppinir 
03^ to die northwest. The utile which lay about the opening was mi- 
nutely examined, but we failed to detect any traces of copper; nor did tlie 
ap;.eai:. lire of the wall rook or dm i.ssure all, ad any well rounded liojios 
of tin 1 presence of met.iiiilei.ai.s ilepo-ites. Tire rock at tlie entrance of 

e :.a V. ssaa! i- , !■ . whi.di tlie mass li;,.l b-en subjected; for We found 
the enclosing walls, ground and polished. In other places rounded 
fragments: of the wall-rock were included in the fissure. Near the mouth 
of the adit the rock was compact, but, on penetrating further, it became 
highly crystalline. Scoria; and auiyealaleidal patches were observed 
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Although thin is the only instance observed .if ihe protrtninn of the 
igneous rocks through the sedjriiriinry sirsLi in this vicinity, ypt evidences 
of volcanic disturbance eitist; and w« have reason to believe that crop- 
lire mirats have approached near the Mirfare, without breaking through 
the exterior emit. 

Thus, about one-half of .a mile from ihe^nuihem boundary of township 
50, a conical kuoli of sandstoim, having a ijinqnavcrsal dip, is- ohserved, 
the strati being much fractured an ! disturbed. These evplo rations were 
conducted by Mr. Hill. 



External cfuimcters. — Rel ween Portage late and the Fire-Steel river, 
the trappean roclts :ir<: less distinctly marked than on Keweenaw Point. 
They ap|>ear in rounded groups, rather lliau in parallel chains; but be- 
yond [!ns point !h<')* again rise in hold clifi's, which attain an eleva- 
tltfn of nearly fourteen hundred feet near Agngebic lake, when they 
again sink' down into a nearly level plain, with an occasional isolated 
!;nob. This is their character between tins lasl-meiitinw'd point and the 
Montreal river. The I'on-opitie mountains form a lateral branch of the 
main. (rap range, and c.onslitnle nearly the highest points in the district. 
The trappean rocks are extremely variable in" their litholngical character, 
and among them the fbllrtwing varieties may be recognised: 

1, Compnct imp— varying in color and le\tuto,uud occasionally taking 
into ifs composition a lar^e proportion of chlorite anil a greenish magnesiau 
mineral. Some varieties are ewcodhtgly unc-grained and c.Iom' in their 
texture, so that ihey break almost with anuichoidal frn<-ture; others contain 
a very large percentage nf magnetic oxide of iron, and, if the block have 
an angular, prismatic form, nod remain for some time ntt the surface, 
it acquires magnetic polarity. To the presence of so large a projioriion of 
iron is undoubtedly due the ifiWnlar variation of the needle. so well known 
to the linear surveyors in the iii«irieis underlaid by this class of rocks. 
The fluctuations of the needle often indicate the presence of the trappeati 
rocks where they are effectually concealed by a thick covering of detritus 
iff'd soil'. 

2. Amygdaloid.— This variety is found irregularly scattered through 
the trap, hot by no means so ahuudaiidy as <vv,.t of t'hc ( tutonagon river. 
The base of the nmygdalnidal trap is generallv a fitie-graiued, homoge- 
neous, dark colored iiiixmrc of homhleiele and labrador, with numerous 
amvL'dulea -some of which arc au inch in their longitudinal direction— 
rilled with dili'ercnt mineral suhstmc.es. Between the Algonquin lo- 
cation ami Agfsrebic bike, epidote frequently ar.eompathes the amysdabu- 
dal trap; west of the last mmied pi ice. ii resembles in ore nearly tile trip 
of Keweenaw point, anil is associated with large quantities of the zeolites. 
Where epidote tills the cavities of the trap, it presents a radiated, crystal- 
ifeed texture, and specimens nf great beauty are frequently obtained, 
jlieuerally the vesicles of the cpidoie are occupied by qtiarlz, often radi- 
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The quarts is frequently colored green by the presenceof emdote, 
anil in such cases affords hw.irifui i^hinot spcr uncus. 

Tlie zenlitic minerals often form 90 large a portion of the rock that it 
disintegrates and litlls in pieces nf-er h short exposure. At the Atlas 
Mining Company's location, (suction IS, township 30, range now I 
abandoned, they are mi abundant that they are found not only in all of the 
vesicles of the trap, bin ate distributed through it in large vein like sheets. 

3. Porphyritic trap. — The lin.se of this rock consists of finegrained 
trap, through which am dilfijMid long an ! distinct crystals of feldspar, 
Which, being white, stand out against the dark base in' bold relief. This 
Tariely is found in hiosi; blocks south of the 'trap range; but it has not 
heeu observed in place in this per: ion of the district. 

4. ?V<y> breoAu. — This is a mivlure of amvgiialoidal trap and quart- 
zose fragments iwsemhlitiir altered sandstone, mid seems to have been tho 
product of the interfusion of the two rocks; it is seen at the Cushman 
location, near the forks of the (hitonagnn, (section 36, township 50,, 
range 40,) and also -a rock somen' hut similar in character is observed at 
the United Slates Convoy's location, a mile ot two west. 

5. Epidote trap. — This variety occurs at many points, especially in the 
vicinity of the Ontonagon river, oceupying a space of several miles in 
length. The compact trap often passes gradually into ii, the epidote re> 
pbv'iiig tlie hornblende. The stains of quart/, and calc-spar containing 
copper are almost always accompanied by epidote, which graduates on 
either side into compact trap. 

The varieties of epidote reeks arc as numerous as those of the green- 
stone trap.- Both, in tact, occur 'together over a considerable portion oi 
the dislnct; mid thouipi the proper imp is by far tho predominating rock, 
yet there are sections where the epidote imiw almost mountain masses. 
The epidote, however, is rarely pure, but generally mixed with quartz, 
lorming tiinlu!,-s nt cou^-ii ;en. b!.i: -i/.e. \\ t!;c Ic.tm.it nocius in teams, 

though distinct crystals of this mineral are of rare occurrence. Like tho. 
proper trap, it often becomes lunyydatnidal, the amygdules heingfilled 
With quartz and calc-spar. On the United States location the trap and 
epidote ore seen in alternating bands, the cavities of the former being filled 
with epidote and quartz, and these of the latter with quartz and calc-spar, 

6. Compact quartz, or jasper. — Thi.-. rock occurs abundantly in mountain 
masses, the highest summits of the i'orctipiue mountains being composed 
of it. It varies in structure considerably at d liferent points. The greater 
part of it, however, is tt homogeneous compact jasper of o deep, brick-red 
color, sometimes traversed by thill seams lined with crystals of quartz. 
The jasper is occasion si!;..- divided by fine lines ot bands, waved or eon- 
torted, so as to form an imperfect ribbon jasper, but at other poiuts particles 
of white quartz are mingled with the red jaspcry mass. The compact 
variety of quartz rock sometimes shows a gradual passage into qtiartzose 
porphyry, with occasional imbedded crystals of feldspar. 

The qtiartzose porphyry occurs in very large masses, forming the 
highest points of the trap r:uise in townships I'J and 5tl, range 12, on the 
head-waters of Iron river. It is of a brick-red color, and contains small 
crystals of white feldspar, not L'eneially excelling an eighth of an inch in 
length. Aim oat invariably, fine rounded particles "f vitreous quartz, are. 
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found distributed with tin: ieldspar through the jarpery base. It forms an 
eruptive mass, mid often includes fragments of ilie pre-existing igneous 
and sedimentary roek.s*. This poiphyiy has generally a trappcan Mriic.uue, 
bulking by natural joints into Mod;:, more or loss prismatic. 
■ A singular nondescript rock ih*imi r.s. in a low ledge which crops out nn 
section 33, township V.K rang.. 43. ll has a feld spathic base of a light, 
reddish color, through which irregular crystals of red feldspar and small 
routtdsd panicles of quartz are discernible, intermixed with a greenish 
inineral, which appears to be epidate. Udiil'ers entirely in external char- 
acters from any rod; found elsewhere in the district. 

Range <>»'l cr/ioi!— r/.ssJici'iW metnU. — The tnippear: range between 
Portage lake and ihe Ontonagon river divides the country into two parts — 
the portion lying on ihe north being drained by strains which llow at 
neatly rjirlit angles to the- formation, while in that pnrliou lying south the 
streams |jnw m arly parallel with it. Tin: nap range crosses Portage lake 
in township 55, ranges '.'.'A and 31 — its width being about three miles— and 
continues in a Suiuiiwesl course nearly parallel with the lake. In town- 
ship 5%, nogs 86, it contracts to less than a mile in width. Between this 
point and Portage lake, trap is seat! ill the beds of [he water-courses, and 

along the writer-shed line. Low ro led hills occur, with few exposures 

of the rock. Within this distance there is uo valuable mining- ground, 
and only one attempt at exploration has been made. The Old Settlers' 
Company explored a vein, or seam, on section li, township 'yi, range 35, 
the Course of which is north 6.1° cast, parallel with the course of The 
trap. This seam in no place exceeds four inches in width, and is filled 
with quartz and epidote, with panicles of native copper dis.-em mated. 
The drift was extended for 30 feet. On section 3ti, township 53, range 
3ti. it shall was sunk upon a mmiii of similar character; but the nature of 
the rock gave tilth; assurance of a valuable vein. 

West of township ~>l, ranee Si, the trap again expands, occasionally 
emerging in bnld pr: -ipil. ic. dill's. Ilruvren tlii- piiint and the On n a iaaon 
river the nick is in many places metal lilerntis , and a lli in Is good inining- 
ground. It dues not range in continuous chains, but ajipears in rounded 
groups or isolated knobs. 

At the Algonquin mine {section 36, township 52, range 35) the trap ia 
rather c. iutpact, and much mixed with epidote. The ridge here bears 
northeast, ami the escarpment i , to the iinrthwest — lorming an exception 
to the general rule found to prevail in this region. At the Douglass 
Ilonghlm mine, four miles somb west, the trap appears in numerous knobs 
Olid short broken ridges, and alb .of- good mining-ground. Masses of vetn- 
Etone, consisting of quartz colored rose-red by the sub-oxide of copper, 
are found in the streams, indicating the proximity of veins. On section 
15, township 5) , range 37, ibis company have explored an east -and- west 
vein which promises to yi'dd a profitable return. The rock is a dnrlc- 
adored, compact [rap, oiseedmiaay auiygda!"i,lal . iraveised by numerous 
joints, the intervening spaces nf variable u'idtii, lieing occupied by quartz 
and cab: spar. A detailed description of the works will be fuund under 
the head of Minis. 

Ou the neighboring section , 21 , the New York and Michigan Company 
have made merely surface explorations. There are iiere two well defined 
and abrupt ranges of trap crossing the line between sections 16 and 21, 
in which several veins of metallic copper and blue carbonate of copper 
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were discovered by Messrs. Grout and Douglass, who explored the loca- 
tion. Wo found the s inn. 1 appcaranrts hero as at numerous other points ill 
the trap range in this vicinity, to wit: epidoic occurring massive and in- 
lermi\ed with file trap rock, ami containing a small amount of copper. 
Nothing, however, was found worthy of p-irtioular notice, The ridges of 
trap are elevated about a liillidreil loot above liic general level of tho 
country, wtiilir ilie intervenin g ground is low and swampy. 

About 10 rod* southwest of [lie cabin Micro is a trap knob which rises 
In tin' heiidu nf GOO feet— die mosl clrj'.-ritetl point in the immediate vicin- 
ity. On the line between 20 and 3" the go-mid wus Huuid to be 633 feet. 
The trap here if amygdaloidal, with low indications nf copper. 

In tin- ad j. lining township west (towu.diip 5! . range 3S) tho trap rises 
in broken ridges to the height of 150 foul above die siinounding country, 
presenting mural faces to the south. It consists 'for the most pari of hard, 
crystalline greenstone, and is traversed by numerous contemporaneous 

fissures, which tire filled with quarts and rale-spar, and contain cop[)er, 
disseminated, and in masses weighing 15 and 20 pounds. We saw in 
the northern portion of the bell no well-defined veins: and, altogether, the 
character of the rock is unfavorable Wfiuning.' 

The epidoie and quariz are occasional I v observed in beds, associated 
with native copper, having a course and dip corresponding with the ad- 
jacent stratified rocks. 

The Adventurers' Mining L'ouijiany and the Ridge Mining Company B 
located in' this township— the former on the soulless! quarter of seclic 
35; the killer on the southwest quarter of the same 1 Section. 

lu the southwest quarter nf section 25 a vein was observed in a ridge 
which extends across (hat quarter soeiion, bearing north 55° east; and 
dipping to the northwest 45°. The veinstone was prohnhe and cuIc-Wpar, 
and contained traces of native copper. Tho foreign matter would not ex- 
ceed one fool in width, but the brecciated ruck occupied three feel. 

The Aztec Company are also working a small force in the southeast 
ouarter nf section !t?fJ, in this township, tu the southeastern portion of 
this township the rock appears more favorable lor meltilfi, but the explora- 
tions have not been carried suliieiuntlv |ur to develop ilia true character 
of theveins. , 3.1^1 

The trap range in the adjoining township southwest is highly metal- 
liferous— : is much so as any in ibis portion of the district. 

Tavnuilup 50, ravqe 3!'.— As this is ;m interesting township in regard 
lo ils topographical failures, and oife in which perhaps more mining and 
exploring have been done than in any other, we will give a somewhat 
general description of ils geology and lo[>ography liefbre entering into 
a particular description of (he sevend o.vplorutions and allempts at milling 
Which have been made. The Ontonagon river runs diagonally across the 
iiwnship in n winding course, sopaiaiing ii into two nnoqual portions. 
Tho diree niain brunches of the stream, railed re-.pctivoly the Fast, West, 

and Middle forks, unite in sections 2T and ay, and fonn o broad river, 
which, however, is much broken by rapids, nud can only he ascended by 
bonis forced up against the current by setting poles. The hanks of the 
river am generally of red clay, sometimes rising one hundred feel above 
the stream, and worn into precipitous ravines, commonly called " hog- 
backs," which succeed each other many limes in the course of a mile. 
Tdctrovel over them is a task at once laborious and vexatious. The trap 
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itm:ro enters t: e township at lie- ];ort!a'ast corner. = i r i ■ 1 [iin mi-.-.-. :s*.-:ir!y a 
northeast tuid southwest direc;i"n il i.sLrr.j inlly through it. On the easi and 
west line of section 1 'J, there :iro two distinct ridges: the northernmost 
and highest is 730 (cut above the lake, at the paint of intersection. 
These; ridges continue tolerably distinct ami parallel in direction nearly 
to the 0 1 1 1 r>i i ;t ■ 1 1 , when they gradually break otF; and where tins 
river cuts through the rango no rock is seen in place, but high clay hanks 
hem in the channel. The terminating knobs of these ridges Bre con- 
spa-nous ohj<-i-ts (Vein a .[isdui'-u, and are known as the "Three Ik-others." 
The North and Middle brothers are the proper terminations of the two 
jiamllel ridges; but ihe South Brother is a spur of r Ik southern ridge. The 
height (if the Middle Brother .■■.hove the lake is 75S fuel; the other knobs 
and ridges in the township are from I);)!! to (i"0 feet. 

Fmm the summit of the northern ridge file ground verges very 
gradually to the lake, there, being no other breaks than ravines worn 
bv running water. South of the trap range there is a beautiful level 
plateau of 'land, finely timbered with maple' and hemlock; then succeeds 
a broken and uneven country, intersected by numerous gullies. In 
the beds of the streams sandstone may be seen in place occasionally, 
though they are mostly excavated in reel clay. The current is generally 
sluggish. The west branch of the Ontonagon flows along the line of 
junction between the sandstone on the south and the trap on the north; 
and it was on the left bank of this stream, near the water s edge, in sec- 
lion :)1 , of ibis township, that the famous " copper rock," now at Wash- 
ington, was found. To facilitate ils removal, a road was constructed, 
to the main branch of the river on section 21), which is known as the 
" Copper- rock road." 

The trap is flanked. on Ihe north by a belt of conglomerate, which hears 
west. southwest, an,] occupies L i width i.-f one- fi m rtli of a mile. Nuiu'Tivus 
nlternaiiog hands of igneous and aipteous rocks arc ok-erved in this 
township, or rather in the northern portion of it. 

The trap ranges dift'i-r sumewhai in lithtilngir'al character. The north- 
ern range, as expired on section 10, is somewhat purphyruie, lietwecn 
this and the second range there is a bell of sandstone 100 feet ill thick- 
ness, Wllir.ll is well expired on -eetiou Hi. 

The middle: range is capped with greenstone, while its base consists of 
a granular trap, with occasional auiygdules dispersed through it, com- 
posed Ol' hornblende, icldspar, and chloiile — terming the most mclal- 
iifcrnus belt in the region. At the base of this belt a thin hand of con- 
glomerate is observed about 10 feet in thickness, dipping north (52°. Be- 
tween the middle and southern ranges [here is probably anothe.i band of 
conglomerate concealed by the soil. The southern range is composed of 
a dark brown trap, more compact than the former, bin likewise' metal - 
life ron s. 

Tho' " South Brother" is somewhat isolated, and may he ri'ganled the 
most recent in geological age, since the sandstone dtps fmm it on tho 
south, and the licdele:d trap and conglomerate dip from it on the north. 

The principal workings in this township, east of the river, have been 
prosc-ouml on sections In, Hi, 21 , and 22. The Minnesota Company, 
on section Hi, have n valuable mine, a detailed description ol which will 
be given under the appropriate head. 
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The Ontonagon Mining Company sank a shaft on section 22 Id the 
depth of 40 feet, which afforded indications of little vabje. The rock 
brought in light consisted of a mingled mass of epidote and trap, 
traversed by stilus of cule ;par ami quart/, with tracts of native coppnr. 
Associated with it were panicles of oxide of iron, having a metallio 
lustre, which were mistaken for gray suiphuiet of copper. 

Another shafi was commenced near the northwest quarter of section 
11, but soon abandoned. 

The principal shaft sunk by die company was on section 16, near its 
cnsiiTii bmmdary, and was carried lo Ibe depth of fit) feel, through trap 
wbi 'It afforded no evidenci' of a vein. 

On the west side of the river, explorations were made on the northeast 
quarter of section 19, under the direction of Mr. Randolph. The nil! 
was perforated to the distance of oil feet along ihe course of a supposed 
•vein, when he found it cut off, as the miners termed it, by a wall of 
hard, compact trap. Near lite seam, and agiiim-t it, the rock is ainyg- 
daloidal, the cavities of which are filled with caic spar, epidote and 
quam. In the space of six or eight feet from the seam, the rock grad- 
uates into a hard, compart trap, ami every trace of a vein is obliterated. 
The quantity of copper found at ibis locality was exceedingly small, 
tliouL'h sl.hh; s[ieeii!ieiis yielded as high as 15 or W per cent., and was 
Jiui:iv mii-rspersi-d tiironi/h the rock. 

The forest Mining Company are exploring some veins west of the 
river, witli very haltering prospects, a description of winch will bo found 
under the head of Mines. 

The mining attempts on section 31, by the Ontonagon Company, will 
be alluded lo hi connexion with their operations on the adjoining sec- 
tion in range 40. 

In addition to these explorations, numerous shafts have been sunk 
and ad its driven into the clay hanl.-.s which berder the river, by sanguine 
rLilveui'.i!v:> in search of mineral wealth. Near the spot where the cop. 
per rock was found, numerous attempts of this kind were made. The 
true sources front which the loose masses of copper have been derived 
are now fully understood, and fruitless explorations of this kind have 
jiHiL' since been abandoned. 

1'ownship 50, range 40. — The trappean rocks west of the Ontonagon 
pursue a course which varies but a few degrees south of west. They here 
expand to a width of little more than four miles, and crop out nordi of iha 
west branch in bold, overhanging eliil'rj. About one third of the northern 
portion of this township is occupied by the detrital rucks; while the mid- 
dle, occupied by the igneous rocks, is low, and affords no valuable 
milling irroniid. ' In ilie soiuhoni portion, numerous explorations have 
been maile by the (.'niteil Stales and Ontonagon d unpaid us. Those of 
the latter have been principally confined to section I3t>. Here a vein-like 
ma.-..- ef Lpiiinie t a;; be t:aia ;l from lie.' hoi loin lo the top of a inil. and lor 
a considerable distance along the course of the formation, which be ara 
north 7ti° east. This mass is nearlv veriical, and is nne of the largest and 
pest defined which we have seen. Ii lias no perceptitie walls, and on 
either side it may be seen graduating inio the trap. A shaft has been 
sunk abeiu halfway down the bill, and a drill extended to intersect it be- 
low. Other openings have been made at various points. Although so sue 

masses of native copper weighing fifty pounds were extracted, yet tin 
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results, on the whale, 'could not be deemed satisfactory, for the copper 
is diffused loo sparingly to render the workings profitable- This nm- 

pany also commence) cxji!or;iticiirs mi section !>1 in the ruljuiiiiiii; (own- 
Ship cast. A vein-like mass of similar character, ii>(; noaily wist 
and west, and dipping northwardly, was observed near the Base of a cliff, 
into which a level was driven, without alln^linL; much tiiconi a.i:cuieut to 
continue the work. 

The United I-jl'ites Mining Company were located nn sections 'M and 35. 
A superficial t'Xamiiinliiiii was made at the hast: of a trap cli if pcr!ia [is 
one hunt! re; I teat in hcighl, » hern tin - rock ci n.sisled of trap mnnjeil whh 
epidotc and quartz, presenting a singular brecciated appeii ranee. No cop- 
per was found. Beds of epidote may l«: seen in this ridge, having an ap- 
proximate bearing easl ami west, in which traces of eoppci exist, but no- 
where has it been observed in sufficient abundance to justify mining ope- 
ration- 

On section 35, is a high cliff made up of irregular altenialine bands of 
amygdaloidal trap and amygdaloidjd epidotc. Surface explorations have 
• only been made here; in fact, rhcre in nothing to warrant extended mining. 

Township 49,m;i^e 111.— The tmppean rocks occur only in die extreme 
northern portion of this township. They rise in isolated knobs and bro- 
ken ridges, north of the west branch of the Ontonagon, to the height of 
three hundred and even four hundred feet, .Hilling operations am lor 
the most part restricted to the upper portions of the bluffs, so that, if sys- 
tematically pursued, drainage can he ilfoc.led with case by means of adits. 

Tire Ohio Trap Rock Company are located on section 5, but most of 
their explorations have been made on section 12 in the adjoining town? 

Township 49, range 41 The geological features of this township do 
not differ essentially from that last described. Bold cliffs border the river 

do'te containing copper. The cliflfl extend tfirough the lownTipTnot con- 




township 51), but rarely emerges to the surface, and affords few facilities 
for mining. 



Sections 17, 18, and HI, in the western limits of the township, were re- 
spectively occupied by the Hope, Ural, and Astor Companies. A bluff, 
occasionlly broken through by ravines, rises to the height of iliree hun- 
dred or four hundred feet above the west branch of the Ontonagon river, 
in which masses of epidote and quartz, containing considerable copper, are 
arranged somewhat in the form of veins. In places they were observed 
to expand to the width of five or six feel, and afterwards contract to a 
mere seam, and sometimes run out altogether, or re-appear at a higher 
level in the cliff: There were no well-defined walls observed, and fre- 
quently the epitiote was seen to pass imperceptibly into compact trap. 

Th est: tracts art now avand' uied ; lint i! llu'se :lo[;osi : vs ate liniial pro- 
ductive alter more extended exploitations, mining operations will undoubt- 
edly be resumed at this point. 

The Ohio Trap Rook Company have perlormed much work in a bluff 
of a similar character on section 12, and at one time their prospects were 
regarded as highly flattering. 
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Dr. Gibbs visit-, il tliis tract in 181S, and from his notes we extract the 
following information: 

"The general character of (he rock is a compact trap, containing much 
epidote mineral, with quartz and calcareous spar. The epidote generally 
assume!' the form of veins, intersecting the trap in different directions, 
hut perhaps chiefly north and south or east and west. The copper is 
found principally in those veins which have an easterly and westerly- 
direction. In one of these, which dips about 35° (o '.he north, two shafts 
have been sunk, one of which was 60 and the other -10 feet in depth at 
the time o! our visit, and largo quantiti';:? of epidole mineral, with oiiartz 
and spar, had been raised. The epidote frequently is rich in metallic 
copper, ili.ir:,']] as yet it has not br-n f >und in large masses. The soppei 
is also disseminated, though sparingly, lhreitg!i llie (juartz, and affords 
specimens resembling those from the Cliff mine. Tin: epidote is ofteri 
beautifully radiated, and, when mixed with the white quartz and bright 



made on the location and in this hill. The? all present the same general 
character — namely, a vein like seam of epidote, containing seams of 
quartz and calcareous spar, with particles of metallic copper. The frag- 
ments of epidote are often covered with a lo.aliug of carbonate of copper, 
evidently derived by deo.onqvisitii >n from (he metallic cupper, Sometimes 
the decomposed epidote and earthy- matter form seams in the rock, which 
regarded by the miners as a rich ore. On the whole, the quantity of 
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rii-.sfitably wrought. 

r<->n,.-J,-i, V.>: P,,,:,,- 12.— The Ivan :e-!joi,,s Agec.hie lr,ke on ih- er T th. 
and expands to the width of eight miles. 1 he range of bluffs befius 
described is continued through the southern portion of this township, 
and presents the same geological features. In the northern" portion are 
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numerous high knobs of quartzose porphyry, in which no traces o! copper 

have bi;.'U detected. These, extend in an cast-northeast direction tor 
about six milts, and vary in width from one to uvo mill's. On section 
24, known as Boyd's location, explorations lo a limited extent have been. 

Near the- .bed of the stream, by the cabin, occurs a mass of cpidote, 
passing into trap, anil containing specks of metallic copper. A small 
quantity ol' wok has Uire.it thrown out here, but tin: iK-uremage of copper 
is very liahl indeed. At the southeast corner of tin: location, near the 
summit of a trap cliff 21 lu feet in height, occurs another mass of opidoio 
lock, which liar; been explored in search of copper. This mass is about 
six feet in breadth by ten ill length, and potent?. si: |ji*ili'.'iall y some of 
the characters of a vein, lint passes gradually into the Irap both nhove 
and below, so as to be no longer disluigiiishanie at the distance of a few 
indies. A few particles of copper are found in the epidoie; but appear- 
ance^, upon the "'hole, are unpromising. 

About one fourth of a mile cast of the cabin is the locality known as. 
jthe "lied oxide vein." The trap is very hard and compact, and contains 
epiilote, which is sometimes stained by carbonate of copper. The seams 
of the Irap are filled with thin plates of a red crumbly substance— proba- 
bly decomposed buunoniie. The epidoti: has, as usual, some resemolance 
to o vein. Considerable masses of ore have been obtained from this 
place, bemg mostly native copper iii.Tii>ted svilh ibo rod oxide, which is 
probably an aiier-produi.'t from the oxidation of native copper. iNear this 
place is another opening of the same kind; bi)t rib copper nor signs of a 
vein could be discovered. On tin; whole, there is no reason to suppose 
that mining operations at this point will be attended with success. 

The trap occupies only portions of the first lier of sections in the ad- 
joining township (49) south. On section IS, the Charter Uak Company 
eroded buildings and made surface explorations. The Copper beai iug 
rock is similar to that which is characteristic of the whole of this range, 
and to describe it more in detail would be superfluous. The location is 
now abandoned. 

From this range west to the, Montreal river, (wo. speak not now of the 
Porcupine mountains,) the country is low and swampy, affording few 
Ihcihiies for mining operations. The rooks ia;ely emerge to the surface, 
and, when observed, are in isolated knobs, insiead of continuous ranges. 
. The bed of the Prcsqu' Isle was examined by us with groat care, as 
well as the country King west of the river, before ibc organization of the' 
survey. The condom era le is seen Hanking the trap on the north, as 
well as intercalated with it in lenticular bands. The junction between 
the two classes of rocks occurs in section 26. 

Township 49, reitge 45.— The trap resembles that of Keweenaw Point, 
and, near the junction of the different mineral planes, is highly amyydu- 
loidal. The zeolites, so rare in the Ontonagon region, ore h ere very 
abundant. 

A bed of quartz slightly tinged with the sub oxide of copper is seen in 
the trap on section -iu. near its northern Intnts. Numerous :.vA appa- 
rently contemporaneous fissures traverse the mass, which are filled with 
prohnile, loti^ioaite, and calc-spar, through which native copper is 
diffused in small specks. Fissures of greater power, and apparently of a 
later age, cat the mass in a north and south direction, but they are rarely 
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metalliferous. Between Presqn'Isle ami Black rivers, occasionally, de- 
tached !{ imlis nT tr:i.]i -ire observed, which jdTliul no inducements id mining. 

The Cypress Hire;- Mining Company cre-.ted cabins on section which 
were subsequently abandoned. 

Tlio bed of Black river, above the p unt when; tlie conglomerate and 
trap meet, exhibits few exposures of rue!;. On section S, township 4S, 
range 46, the Chippewa Minin? Company explored a vein in the hed of 
the stream to some extent, but developed nothing valuable, there being an 
ill defined vein through which native copper is spnr?elv disseminated. 
The trap here rises in hills two or three hundred feel in height, occaaion- 
allj' exhibiting mural escarpments. Beyond those hills southward the 
coumry sinks elowe i ti to a nearly level ; k~ i 1 1 . covvL'e.U ivitii d'jep depositcs 
of drift. 

Between the Black and Montreal rivers a low range of trappean hills 
runs parallel with tlio coast, but in no instance intersects it. To tho 
south the country is loiv and swampy, but oecasionally ;i trap knob>rises 
up to diversify the monotony of the scene. 

The Montreal, a rapiil, brawling stream, alVoids a ".-.oil section of the 
rocks. For four miles above its month, it dashes through a deep gorge 
vbicfa i( baa excavated hi the racks, laying bare the bedded trap, con- 
glomerate, and sandstone. The trap is bulb compaet and amysdaloidal. 
The belt in proximity to the coni.'lo morale is decidedly vesicular and con- 
tains an abundance of tlio leolitie minerals, in which occasional traces of 
copper are observed. There are numerous irregular veins of a hard, 
quartzose material, occasionally stained with oopjier, bearing uorih 55° 
west, with a dip of 45° or 50° northwardly. They are very limited, and 
we do not consider them as affording any possible indication of valuable 

The Montreal Kivor Minim; Company oe,'upi"d sections :>;{, 31, 25, and 
2G, township IS, van^i 1 ■!<). The exploitaiions of the company were very 
limited, and tire locations are now abandoned. 



miuating points in the district, if we except a few points near Agogebic 
lake. They assume a crescent form — a peculiarity in the trappean rocks, 
which has been noted by Dr. Percival in his description of the geology 
of the State of Connecticut. The great mass consists of quartzose por- 
phyry and jasper, though in other portions the amygdaloid is not want- 
ing. Copper has been observed at numerous points, but no valuable 
lodes have been, nor probably will he, developed. To show the char- 
actor of the rocks, and the association of the eopp-u, we will advert to 
the principal points where explorations have been made. 

Toimtship 51 , retime 42, st;i;linn 27.— The Union River Company have 
here made quite extensive explorations -more so ihan any other company 
in the region. The scar of their mining; opera I ions is about two miles 
from tho mouth of Union river, and is elevated 3011 feet above the lake. 
A bed of trap, ;"']() or Mill I'eet in thickness, is included between parallel 
planes of sandstone, and dips northwest at an angle of 26°. Along the 
line of junction between the sandstone above and the trap below, and 
occupying a thickness of about 6 feet, is a bed of amygdaloidal chlorite, 
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containing copper in bunches and disseminated. On this berl two shafte 
have huen sunk to [lie respective depihsof [DO and I 2~*. feet, and a gallery 
extended between thum. Two vertical shafts, were al..o sunk to intersect 
the inclined ones. The intention of the company was to make use of 
the hydraulic power afforded by. the stream to raise the uttlo. Subse- 
quently another shaft was sunk farther north, through sandstone,, 
which intersected the bed at the depth of 120 feet; tint the attle thrown out 
disclosed only a trace of copper. The hanging- wall '■■!' samblone afforded 
several very good speeiaious of silver, in i:diii;i!'.I with the foot- wall tlierc 
was ;i thin seem nt" c! ayev mattes, 'vdled by the mile rs // a, :••:! , (rn r l --i : ;i lug 
nf decomposed chlorite. .Near th. surface copper '.viii l- .n ltd in cun-idera- 
ble masses, some of which weighed 50 pounds; but we could not gather 
that these occurred in the ilo-.vou'ard progress of the shads. The copper 
here often forms a thin envelope around the exterior of tiie vesicles nt the 
trap, while the middle is replaced by chlorite or Bale spar. The mass 
brought l;> the surface was very mcr_-;e i:i cop^c/, not e.^'.'ee jii]'j one 

^Iri the bed.of the stream, a few miles above the mine, is a largo mass 

of quartiaise anil sparry material in the trap, wilii chlorite interspersed, 
whir,:i has been explored to some extent. It has a reddish tint, commu- 
nicated by the sub oxydc of copper. The workings are ue'.v akuidnuded. 

Township $1, range -Mi — On sections 22 and 27 the Boston Mining 
Company have made surface explorations, which resttlled unfavorably, in a 
trap belt, which is an extension of that last described. There is a vein of 
quartz and silicate of lime, containing traces of metallic copper, which 
bears NK. and SW., and dips NW. at an angle of 30° or 40°, and varies 
from eight to ten feet in width. The trap here is very much fractured, 
and contains seams of highly polished chloride matter . (slickeusides.) 
At the junction of the trap and sandstone, no signs of the bed wrought 
by the Union River Company are observable. 

Township 51 , rmifsc ■Vi, section 32. — Near Ihe correction lino, a shaft 
has been sunk to the depth of fifteen or twenty feel into the hard jasper, 
which remains a monument both (if persevering industry and misdirected 
effort ; sin-'e the diliicnhy of boring :-.nd blasting the close grained and 
tough silicious rock could only be equalled by the absurdity of attempt- 
ing to mine a seam of clay in perfectly barren walls. 

Township^ 51, range 43.— This township has been the site of much 

extend from the'eenneo? Action 13 To^O. The highest point ii'sTS 
feet above the lake, and on the side opposite the coast presents a vertical 
face of several hundred feet, with a sleep tains of angular fragments at 
the bottom. The trap, which attains a thickness of several hundred feet, 
is included within pcia:!ol planes of deuital rocks. This range b' ill nds 
the valley of the Carp river on the north; while to the south, and within 
the distance of a mile, a second range is observed, composed of amygda- 
loid, having rounded summits. .Still beyond occurs the elevated ratigc of 
quartz and jasper rocks, in which no trace of copper has been detected. 
Almost all of tiie explorations in this township have been made in the 
first range, near the junction of the trap and sandstone. 

On section M , the isle lloyale Company explored a deposite of copper 
in some respects similar to that of the Union Company. The sandstone 
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masses of metallic copper, o 
Here dips at an angle of Si 
by contact wilh the igneoi 
sting of blue plastic ■ 



of s: 
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; of which wciijlu.''! r>~i [inuiids. u-rrs Emm! 
to the north, and has been much altered 
! rock. A seam, about a foot in wiJlh, 
ay mid r.liloriki, with roundel fbitfiirnis 



directly 

bed to the depth of 20 ft 
tinct. Several feet above 
width, mill in some pi 



it seam nf ■ ::ito sp.-ir. from onu to timt inchi:3 
expanding to a foot, intermixed wilh frag- 
ments of the walls, funning a brcdn; sin'i;r:i) feet helow, a narrow scam, 
carrying metallic copjier was observed, but it gttve no evidence of 
being valuable. The annexed wood-cut is a section of the cliff »( this 
Fi s . 7. point. About one-fourth of a mile west, 

the same cnmpmiy cxpliirtid otic of the 




.ion of 18-18, nearly all of the companies it. 
this re^ien had titinnihuied lliuir liii;:itinn:-, reading thorn as worthless 
and, at the end of the succeeding season, there was not, to our knowl- 
edge, a white man left. .-.dVfiiiX 
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nu no tale. 

In many respects, Isle Royale may be regarded as the counterpart of 
Keweenaw Point. On both, the lines of upheaval are nearly parallel, ex- 
hibit the satno banded structure, and yield the same metallic products. 

There are, however, minor differences. The conglomerates here are 
nit developed on so grand a scale— different systems of fracture are found 
to prevail; but on both' shores, the lines of inclination converge towards 
a common centre, forming a synclinal valley several hundred feet below 
the ocean-level, which is occupied by tbo waters of the great lake. 

Wc have seen that lha Jesuits formed the most extravagant notions with 
regard to the mineral wealth of this island; arid those notions, though 
greatly modified, prevailed among the explorers at a later day. Nothing, 
however, has been revealed to justify those expectations; and the island, 
for mining purposes, may be regarded as infinitely less valuable than Ke- 
weenaw Point, or the region in tlia vicinity of the Ontonagon. 

In an agricultural point of view, it is less valuable than any portion of 
equal extent in the district. The soil is scanty, and the limber which it 
sustains is dwarfed and stunted, 

Range and extent — ■metallic contents. — The tmppean rocks range 
through the island in a northeasterly and southwesterly direction, forming 
numerous ridges, which seldom attain an elevation five hundred feet 
above the level of the lake. Almost everywhere they present a bedded 
Structure, and the beds display marked iithological differences. The lines 
of bedding almost invariably are found to be coincident with the lines of 
stratification in the detrilal rucks which occur on the southern portion of 
the island. 

A line drawn from the western extremity of the island, and cutting mid- 
way between Sifkawit lake and the bay of the samo name, would repre- 
sent the junction between the wo liinoatioiis — the ^'iienus occupying the 
northern, the aqueous the southern portion. From the eastern point the 
line curves abruptly, mid approaches the shore on the south. There is 
evidence of a powerful lateral dislocation here, by which one portion of the 
mass has been forced beyond the corresponding portion, thus interrupting 
the continuity of the strata. Other evidence? of trie same phenomena have 
been observed on other pnrtir.ns of the island, which will be described in 
the detailed geology. The length of the lino occupied hy the trap, from 
Phelps's island, in Washington Harbor, to Passage island, which is an ex- 
tension of Blake's Point, is fifty one miles; its breadth varies from four 
and a half to seven miles. The physical obstructions to a successful ex- 
ploration of the interior of the island are greater than we have encountered 
m any other portion <>f the mineral district. 

The shores are lined with dense but dwarfed forests of cedar and 
spruce, with their branches interlocking and wreathed with long and 
drooping festoona of moss. While the tops of the trees flourish luxu- 
rinnll'.-. thv lowi-r hraiiebes die o:l' stand out so ninny spikes, Co 
oppose the progress of the explorer. So dense is ihe interwoven mass of 
foliage that the noonday sunliyht hardly penetrates it. The air is stifled; 
and at every step the explorer starts up swarms of mosquitoes, which, 
the very instant he pauses, assail him. Bail as this region is by nature, 
man has rendered it slill worse. Fires have swept over large tracts, con- 
suming the leaves and twigs and destroying the growth, while the heaVy 
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winds have prostrated the liiilf-olurred trunks, and piled thr.m up so as In- 
form almost impenetrable barriers. 

As weesfend [lie ridges, iiie maple anil the birch replace llirj cedar an,! 
the spruce, and the physical obstructions heroine less formidable These 
ridges occur at short inlervals, and preserve a. great degree of parallelism — 
heaiine; northwest and southeast, and are ituHbrndy | uru-j j ji tuna Oil the 
north, and gently sloping mi the south, 'i'be valleys hetween arc occu- 
pied by swamps, clothed wilh n dense growth of' rcsinon's trees, nr with 
final! InkfN arranged in chain?. The coast of the island is rock bound - 
and, like Iceland , intersected by numerous feionls, or narrow and deeply 

indented bays. 

' In desrrihing the. detailed geology, we cotimie.net; at the eastern ex- 
tremity of -the island, and thence proceed west. 

Rang* I'assage island occurs within this range, it is three miles 
from the nearest point of the main laud, and was tabled as possessing 
rocks of pure copper, so tlsat when a stone was cast against them a sound 
iil;e litre, proceedin;: ['rom brass was omitted. It is two miles in length , 
and us shores arc rock bound, but indented with numerous bays, vrfiieb. 
allord ex.-a.ilent hoatdiarbcrs. The prevailing rock it a dark varioloid trap, 
wl'i'di rises near the centre of the island ;n the height uf more than one 
hundred feet, intersected by numerous veins running north and south, 
but nowhere adbrding im;r\> inducement lor mttiitiL' enterprise. 

Rmtse 33, tmrinhijis f>6 mni 67.— Within these townships are numer- 
ous projecting headlands and deeply indented bays, known as ihe fingers 
of 1>I" It o vale. The soulliern pea lion of Hook Harbor is hounded by a reel' 
of i.danrh;, twenty-Innr in number, arranged in a linear direction. Tim 
reel: is a dark gray trap, not very firm, and occasionally contains auiyg- 
dutes. fillo ! v.-iiii arrate. ehlori is, 'dilorastrelite , calc spar, &ic. A narrow- 
belt orcongloinrTati' is seen intercalated in (he trap, hearing northeast and 
soiidiu'o.l. nod dipping snnlheast I and good exposures occur mi Cari- 
bou and Moll's islands. A seam of calc-spar, about eight inches in lllick- 
nc"\ conforming in course and inclination to the conglomerate, runs 
ihr.nigh several of those islands, which, in a region remote from musses of 
bluest. 'in.-, may tillhna:ely prove of economical value. On Moll's island 
and Shaw's island there are veins of considerable power, hill, owing to the 



impossible to free the mines from water, 
ip of dark-gray trap, breaking into cuboidal blocks, 
purpn-es of construction, is hern seen, forming the 






northern boiindarv 
of [lock Harbor, ti 
rises in dills thirty 
and even fifty li.'cl in 

csccllc'iu ' sea-u-ail! 
; From the head of 
the harbor m the ex- 
! Ireiiiily of the point 



there is not a pebble 
beach of any elicit. 

Beneath the com- 
pact trap is a thin 
band of amygdaloid : 
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bt'luit- this a bed "I' columnar trap, which gradually rises as we advance 
northward. The columns are arranged in prisms of five, sii and seven 
sides, broken by joint.-;, at short i]itt-rv:its ■ but we iiowhi-re observed the 
structure known as kill and socket. The adjoining sketch, taken on the 
north side of Scovill's Point, will convey a correct idea of the appearance 
of the columnar trap. 

' In the compact irap a well defined vein of considerable power is seen, 
bearing north of east and south of west, and extending almost uninter- 
ruptedly from Hansom to the exfrenuty of the point— a distance of nearly 
nine miles. This has been explored at different points by the Ohio 
and Isle Ilnyak; t,Y.!npa).y. by tbr ,Si-L'iwh Company, and by Messrs'. 
Shaw and Seovill. The vein stone consists nl' chlorite, quartz, and calc 
spar, with native copper in thin sheets and in hunches, and in the com- 
pact trap I'tesems iaiviijhli : indications, hut, nn entering ihc Columnar '.rap. 
it rapidly contracts and becomes worthless. A more detailed description 
of tins vein will be found under the head of Mines. 

The columnar trap is also seen on Blake's Point and on Silver island. 
The amygdaloid before described crops uut on the southern side of the 
point. It is of a dark-brown color, and contains numerous agates and 
vein like masses of pitcli stone. On Blake's Point, the trap attains an 
elevation of 250 feet, and consists of a dark-gray varioloid greenstone, 
traversed by numerous belts of sienile, (crystalline ikklspar and horn- 
blende,; arranged in strata! form masses. Copper is generally found dis- 

On section IS.'!, township fib, a vein (am be traced, bearing north -"0° east, 
containing quarts, ubinrilt! , a::d spar, with .■nii-i'ierihli.' c^ppi.,-. it is in 
the varioloid trap, but, at the depth of 13 feet, one of the sieuitic bands 
occurs, in which the vein is ill defined. 

On the northwest quarter of section 33 is one of those natural monu- 
ments which instantly attracts the eve »f the observer, known as "Th« 
Cloven Tower." * 

The varioloid trap here rises in two columns to the height of abnut sixty 
feet, which are separated from one another by an interval of only a few 
inches in width. They are very symmetrical, resembling obelisks, and 
altogether form one of the most pleasing features in the scenery of the 
island. . 

The varioloid Irap skirl- the southern coast o( Duncan's bay, in bold 
overhanging cliffs. I'Vom their summits, the eye has au almost unlimit- 
ed range. To the north, the Canada coast can he traced for more than a 
hundred miles: all of the prominent points— St. Ignace, the Papa, Thun- 
der cape, Pie island, McKay's mountain, and Prince's bay — are distinct- 
ly visible. The many inlets around the island, (ringed with evergreens, 
are seen almost beneath the feet. To the east and south, a boundless 
expanse- of water wretches out, unenlivened by sail or other evidence of 
man's works. In peculiar stages of the atmosphere, the outlines of Ke- 
weenaw Point may be I raced . resting like a cloud upon the verge of the 
horizon. The amygdaloid emerges from the base of these cliffs, and, for 
the most part, forms the hiidcrlying rack on Locke'.* Point. It is of a 
dark-brown enloy, au.l vcrv soft, dipping soiuberl at a:; ati^k: of 40°. 

Range 34, township. ii'ij, '1G, and \'<1. --The follou-hii: section, across the 
island, nearly thrmnih ihe oeutre of these townships, north and south, 
will show the contours of the country and its geological structure. 
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The southern coast in this range is rock-hound, the rocks often rising 
in rounded, irregular masses (.i the height of fifty feet. Numerous coves 
occur, hounded by hieh eiiifs: at the mi trance, wiih pebbly beaches at the 
extremity, which are secure places of refuge in a storm, corau from what 
quarter it may. 

The entrance to Chippewa Harbor affords a beautiful section of the iu- 
t"r.-ril;ili,n:- nj'ih.. sandstone and rr.ip. there neim; mi Ii-m; titan live in llie 
distance of less than a mile. These tied- boar SW. and NK., and dip 
from. 13° to 2H U to the Si:., ami respectively vary irom a tool to SO feet in 
thickness;, When (raced across die harbor a few rods only in extent, 
they are fotitid to have boon mi I ijeeli-d to a powerful uisloeatiou, exlcud- 
inq in a .\W. and SE, direction, mid amounting' to 071 feet in a linear 
direction. 

At and near the junctions of these different rocks, marked chnuacs in 
their lithological characters are observed, which throw much light on 
their origin. 

The ujtyrr portions of the sheets of Irap arc highly vesicular, resem- 
bling pumice, Fragments of aniygijaloiil , sometimes rounded , at others 
angular, ore found enclosed in ;he ]n i ii i n:-o- 1 r!;c trap, as though they 
fa'i h-roine detached and at'te:w;n;ls vi-united to the mass, while in a 
molten state. Numerous short and irregular fissures, emending to 
:io -[tear depth, are observed t on the u opcr stiniiee of the trap, io which 
sandstone has been deposited. The Mowing sketch will explain the. 




its having been metamorphosed ; lint, on the other hand, where the 
nap rests on the sandstone, ihe line of jnuotiori is eiear an;; wli dehued. 
The trap is less vesicular: and I he upper portion of ihe sMidseine belt, Ibf 
the distance of three or lour feet, is converted into a ribbon jaspe.', having 
;l compact texture. These phenomena have been observed at numerous 
places both on Isle Itoyaleand Keweenaw I'oiiU. The beds of sandstone 
are not shattered, nor does the igneous rock penetrate in the form of dikes 
or ramifying veins. All the phenomena indicate that the igneous rocks 
were nor p rot mi led in the lormnf dikes Ijeiweer: the strata, inn that they 
t'c'.ved like lava sheets over the pre existing surface; and that the sand was 
deposited in the fissures and depressions of the igneous belt, in some 
cases, while the mass was in an incandescent sfate. 

A lied of cryslallino cale-spnr. varying in ihieknoss t'nvit six inches to 
two feet. i. observed in Chippewa Harbor, and is well adapted to making 
onicklimo. Thin beds ot" opidote. eon'ainiuq native copper, are also ob- 

rvf:;-: , liaviiiL' a bearing- and dip eon a ii'iuahle to the sandstone. 

Such is the nature of the country, that it is impossible to trace these 
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conglomerate bands to any considerable extent, but itiey probably wedge 
out in short distsmce-, loriuiiic in fact lenticular bauds. 

A thin belt of conglomerate lines the northern shore of Conglomerate 
hay, with a dip of (fi to the southeast, and is prinr;!.;t-;i] iheucc along the 
southern shore of liock llaibnr. A thin belt ■if sandstone occurs about 
a fourth of a mile north of Ransom and this is the farthest point north 
rdonir the lino of tint section sit which the purely delrital rocks have been 
observed. 

Between the lake shore and Rock Harbor, embraciii!; the fractional 
township tiii ;irni the extreme southeast portion of titi, the rock is a dark 
compact trap, occasionally auno.-ilaloidiii . co:ise.(mi'o; , ii,.Lnlsioiiee l oc':onie. 
and feldspar. The stratiform appearance in places is very marked, par- 
ticularly nenr I 'ongl ■■kt-ij-sk- h;iy ; rosonedm;; h> souk: respects a sedimen- 
tary rod; tillered by heat. ( Icc'asionally a band of crystalline greens tone 
is found included in the softer rock. 

The ridges which form the Fingers of ihe island, beloro described, ex- 
lend through township tit), and present few differences ill external char- 
acters. Tho crystalline: irreenstone winch characterizes the lujddle range, 
-and of which Blake's Point may he regarded as the prolongation, forms 
the culminating point on this part of the island. In the southwest 
-quarter of section to it rises to ilio heiithi of jive hundred and lliirtcon loot. 
In crossing- the island from Rock Harbor m Amyirdriioid island, the trav- 
ellcr encounters a scries of sharp ridges, with intervening suarii|is. The 
escarpments arc invariably on she maili side, while on the ji.'isth tile slop* 
is gradual. The clusters of islands and headlands on the northern 
■portion ol this township consist of amy^daloidal and compact trap, but 
■ all'ord Utile eneoiiraL'eioeLiI lor mimnu eulcipri.-te. 

The best mining. ground in this ran go is near the junction of the two 
, systems of rocks in township The. trap is I ravfnsod by numerous 

-veins, some of which appear to ho metalliferous. The main veins pursue 
mi easterly and westerly course parallel with the formation, hut dip to the 
northwest, thus forming nearly a right angle to the inclination of the 
sedimentary rooks, Ilatbolile, in nimu' cases, forms nearly the entire 
-gangue. .Numerous uxpli iraiimis- have been made in litis vicinity by the 
Ohio and Lie Royale Company, which will be noticed under the head tif 
.Mines. 

Range tamtrfiiiis bo nml (it's. — Salidstjue anil conglomerate tonus 
the prujeciiuL' points by tile lake shore in the southwest quarter of town- 
ship (to. Along the line of junction the same phenomena are ob- 
served as at < 'iiippewa .Ihirhor. Tlie cuaM is lined by heavy masses of 
trap, with occasional indentations, whicii sitl'ord excellent hoat-harhors. 
Powerful fissures traverse the cock in ti northerly direction, and occa- 
sionally afford indications of copper. Uri section Ui si vein of this kuul 
has been explored |o a imiiie:! i:s;ci:i. Si rr.i i uom masses of cpa'lole, eon- 
taining copper, are also obsei ced ; included in the ttap. 

Receding from tho lake shore-, the country becomes low, and the rock 
rarely emerges to the surfieo, in the south part of the northwest quarter 
of section 2-f , sunygdaloidai trap was observed , eonianiing die zeolite min- 
erals. It is exposed in tho bed of the stream which connects fciskawit 
lake witli the bay, almost m contact with the conglomerate, and is trav- 
ersed by numerous and appareiitlvcnl-jmpovaneon.-. fissures, occasionally 
atfordiug traces of copper. 

After crossing the first chain of lakes, the country is intersected by 
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many sharp ridges, sloping from Iho summit to the southeast, but breaking 
off abruptly in perpendicular cliffs to tiia northwest. Tlic rock is a 
hard crystuMim: e.n:ensioiio, witli belts ol' porphyry similar to those before 
described. 



ston..' occur. The same rock bounds the coast from tin; outlet of this 
cove to Todd's Haibor, intermingled with bands of porphvritir trap, 
haviii!! llit: ic^nlarify of .■cdimenlary deposited. This apjH'nrairi.' is parti- 
cularly marked on the main shore, opposite: Hawk island. The outer 
reef ooi.slsts of ainyeiloli id which is also seen msderlvittg the :.'reonslono a I 
the eastern cvtremily of Todd's Harbor. Occasionally veins running 
north and south traverse the greenstone, but are for the most part 
pinched and un productive. .The best vein of this class hitherto observed 
occurs on section 12, in tho adjoining range west, and is wrought bv the 
1'illsburg and 1-le Royine Company, 'villi a good prospect of success. 

Range '.Hi, tnir/iM/m 01 ami fin. — The northern coast of the island in 
this range is lined iviili high cliffs of greenstone, so little indented as to 
afford hardly a boal-harbor. ll breaks in!" colloidal blocks, and. oor-asionally 
presents the handed structure, before described. Numerous north and-smith 
veins ."tie observed, and the gao^-iic almost invariably txtiibi t.- Cares of 
copper. Ill the interior, the main range of trap cctitses through the 
township in a noi theastcrly and southwesterly direction, but the subordi 
nate ridges are less olearjy marked. The southeastern portion of town- 
ship bo is low, and the rock rarely emerges to the surface. The same 
remarks ui!l apply to the fractional township 1)4. Near the southern 
border of fiiskawit lake., Ihe linear surveyors are said lo have diseoveied 
a vein of some promise; but it escaped ournaticc. They also found on 
the shores of this lake a mass of native copper weighing about liventy 
pounds. Tie' southern roast ia tins nni-o consists ol' rrni'.:l":ia'|-r;!e aui! 
sandstone. 

Ila«<j.r. ;;T, ton: >i ships 04 find Ii5. — A line drawn front the southwest 
quarter of section 13, in township 64, to the centre of section 31, will in- 
dicate very nearly the junction ol the two systems of rocks. In folio wing 
up the small stream which Hows into the northern arm of Siskawit bay, 
the trap is exposed lor the first time on the northwest quarter of swtion 
23 ( Numerous parallel ridges are inteiscoiod in crossing tin; island, 
which attain no great elevation. The highest range lies inmiediMely 
north ot Lac Desor, and consists nf greenstone, allording i,n evidencr: 
of veins. The northern coast in this range is so girl with rocks that in 
rough weather it is impossible for the voyageur to effect a landing- 

Range 3b, townships 64 and bit. — But a small portion of township ti4 is 
embraced in the trap range, and the heavy accumulations of drift effect- 
ually conceal the rock. A ridgo of hills, two or three hundred feet high, 
skirts Washington Harbor on the south, which are so covered with dfibna 
that the rock cannot be well explored . Loose masses of veinstone haw 
been observed on the flanks of llio hills, which would seem to indicate 
the presence of veins. 

Another elevated ridge occurs between Washington Harbor and the 
lake shore on the north. The rocks rise in bold, perpendicular cliffs, and 
from their summits tho eye has an almost unlimited range. 

The shore is rock-bound, the cliffs ranging in almost unbroken lines, 
and presenting a wall like &ce towards the lake in many places a hundred 



At the head of McCargoo's cove, th 
between this point and the lake shore, 




Digitized By Google 



90 



Doc. No. 69. 



feet in height. Hagennin's cove is the only harbor in this vicinity in 
which the voyageur can take refuge. 

The villi's ilium; the shore exhibit numerous alternations of differeu! i 
igneous rocks. The following sketch was taken on section 28. Thin] 
Fifrll. bands oi porphyry are found! 

imbedded in dark compact] 
imp. They bear northeast I 
and southwest, and dip south- 
east 21°. Whether these al- 1 
ternating hands are due to 
of igne- 




tliitetent ; 



5 ' V descent stale, we ore not pro- 
pared to sny; but are inclined 
to the former opinion, since 
the lines of bedding are found, 
to correspond with those oi 
(lie detntal rocks. 

At another point on the oast the I' 'lie win:.' swtinn was observed: 

l'ori.hyrilic trasi -"- 0 3 

Comimct Imp ...... T .... - 4 0 

Poriit,yriiis trap 0 2 

Pcirphyritic trap - - 1 0 

Compart Imp ........... J 6 



Those alternations exhibited wi-ll-defmed lines of junction, and pre- 
served their parallelism along tin; face of the dill', as far as exposed. The 
bearing and dip were, the same as in the section before described. The 
lines oi'divisiou pursued an uhdcviaiiui: course through (he several hands. 

A small vein was observed at one point cutting vertically through ilit-s. 
bain Is. and the veinstone exhibited marked changes in its ]>a.-sa2e tlinmsh 
ihe diticrenl belts. 

At a point about one-half of a mile to the west, numerous alternation? 
of compact trap and amygdaloid were observed, having the same regu- 
larity in bedding and inclination. 

We have observed this banded si runt tiro in the igneous rocks, at short 
intervals, from lilake's Paint nearly w Washington Harbor, a distance . : 
tony-five miles: and throughout the eiitire extent of the island theypre- 
sent a remarkable uniformity in bearing and inclination. They were, un- 
doubtedly, deposited at first in nearly horizontal sheets, and owe theii 
present inclination .to the same upheaval which uplifted the associate 
sedimentary rocks. We regard them as purely igneous products, an: 

Range 39, fmnim/iipx ti>i anr! t>l.- Between Hugenniii's cove and 
Wasliim_'l"ii Harbor, the nap lines the enast in overhanging elilf's a hi:.'.- 
dred and fifty feet in height. In rounding the end of the island, wheie 
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the iiiiferent beds of unequal firmness have been exposed In the action «f 
the surf, numerous coves are observed walled up on either side, and skirt- 
ed at the extremities by agate beaches. Rounded masses of prehmic 
containing capper are abundant on nil of the islands, and several beautiful 
specimen;; of silver have been | rj .- k i : ■! upiu the same association. 

Phelps's island, on the southern side of the harbor, holds nut. strong in- 
ducements lor minin:,- enterprise. On the southeast shore (section 1(1) is 
a vein, hearing s'nutb-suntheasr, lc< inches wide, containing calc-spar, 
prehtnte ; and native copper. Still further in tin; east is another vein of izreat 
power, boarim; nearly north and smith , and lliirly Inches in width. The 
veiustonu consists of quartz, laiiiunnit'.!, and p'ehnilo, with native copper 
disseminated". 

On the southeast quarter of the same section is another cop]ier- boa ring 
vein, well defined, and seven inches in width. 

Appended to this chapter will be found a tabular list of the tracts- in 
this district supposed to contain copper. 

In designating- snch la mis as ivnc reie ml oil as mhicial , we have Ivon 
"nvi'l'lli il by the InllnU'itH' considerations: 

M\ of that pm-tmu tiu"(!rTl.-.[. ■ hv - Istone and conglomerate has been 

excluded— ex]>ericiice having demonstrated that, although liiev contain 
traces of copper, no valuable iodes need be expected. 

We have restricted tins mineral lands to such portions of the trap ranges 
as were sutiioieutly elevated lor nunim: purposes, where the rock was 
exposed nti the Mirtacc, and, tVnni i'.s external characters anil proximity to 
veins of known value afforded evidence of productive lodes. 

Although the Porcupine mountains afford Bond exposures of the rock, 
and contain abundant traces of copper, neither the eiiav.icter of the veins 
nor of the containing rocks allhrds a reasonable prospect hi successful 
mining. For this reason, we have included no portion of it in the list 
of mineral lands. The same remarks will apply to the trap range in the 
vicinity of the Montreal river. 

In (If'siaiiatLiig ti.o mineral lanes on hit; liny-ale. we hare encountered 
much dillicnlty. 'The mctallilerous bauds, as we have seen from the do- 
tailed geology, are extremely narrow, partridarly in the northern portion; 
but the physical obstructions were such as to prevent a successful cxplo- 
. ration inland. We have accordingly drsiemated such tracts as were snf- 
' ficienlly elevated above the lake fur mining purposes, and gave evidence 
of being metalliferous, without reference to the thickness of the belts. 
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last of the mineral lands of Isle Rot/ale — Continued. 
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List of the mineral la/ids of hie Royale—Co 
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CHAPTER IV. 



C!i:fs!1oii'nin of the .st'linn ntnni rocks. — Oiiic'lonicnttt. — External clinrac- 
tera. — Imhchkd fragments of a jnx::i r./ rod;.— Range and extent. — 

Keweenaw Point - - Vitus. Ult-mpts at mhntig, l'r>ixv;iiiie >:i'>tiitt- 

iiins. — -Montreal rirer.—Seei-on of tin rucks. — Mining in Conglome- 
rate. — Divisional plains. — Siinihtoiu-. Range ami extent.— Com- 
pact er loirer magnesia*! limtsUme. — Range and extent. — Organic 
remains— Resume. 

Having attempted, with some degree of minuteness, in the preceding 
chapter, to set Ibrlh the boundaries, range, extent, and |tec:ii!iari(ics of 
the igneous rocks of the copper region, it now remains to describe the as- 
sociated sedimentary rocks, which may be regarded assieaily cou tempo- 
ral! eons. 

These may he comprised undue three divisions, to which are appended 
the equivalents in the New York classification: 

I, Conglomerate— -Not strictly a sedimentary rock, hut a volcanic tuff. 



Chazy limestone, Bird's-eye and Black river limestone. 

I. Conglomerate— external character*.— Tito conglomerate of Kewee- 
naw Point and Isle Unyale consists of rounded pebbles of trap, almost 
invariably of tlie variety known as amygdaloid, derived probably from the 
conlemporaneoits lavas, and rounded fragments or' a jaspciy rook which 
may have been a nteraiijurpliriscd r.aiid-niue. tlie whoh; reinetlted bv a 
dark-red iron sand. This cement maybe regarded as a mixture of vol- 
canic ash and arenaceous particles, the latter having been derived from 
the sandstone then in the progress ot accumulation. It is not unusual 
to meet with strata composed entirely of arenaceous particles associated 
wild ||i,> riingliiineratf: beds; ami where these expand to a considerable 
thickness, the associated sandstone appears in alternating bands of 
white and red, and exhibit:* lew traces of inetamorplmm; but where tha 
b< lis of sedimentary roe It are linn, and eomc in contact with the trappean 
rocks, the sandstone is converted into a jaspery rock, traversed by divi- 



TIlC cnnldiimeralc appeal's I'l have been formed too rapidly to suppose 
that the masses were delacl,;d and rounded by the action of waves and 
currents, and" deposited with silt and sand ou the floor of the ancient 
ocean; for, while the contemporaneous sandstone remote from the line of 
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volcanic fori dues mil exceed three hundred or four hundred feet in thick 
lies.'., the united thiebiess of i tie coisqk-t)]er;v.r: blinds i!i the vicinity of 
the trappr/.'ui rnwfii mi Keweenaw Point exceeds live tbou.-and feet. As 
we recede for a few miles from the line of the volcanic fissure, these 
amygdaloid pebbles disappear, ami ;uo replaced Lv arenaceous and argilla- 
ceous piinieles. Vro are, there lore, disposed to adopt ihe theory, as to the 



jelled from the interior til) 
lenly been taken up by ll 
itrattt which it still covers 
Those iieljhlo.vliavii)- 
■jeeted IhrotiLjh tho fissu 



to have been 
1 perhaps in a 
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Wf rwsrhr, thcref.iro, ii pr'mH. to exp"ct in fni'l ihe products of these, gaseous 
■emanations in the vicinity nfthc volcanic fori. 

Halige tiu/l c.t/nii — aiiitrrnt rr,nli:ii!x. — In desonhiu;: ihe trapped 
tucks, \vc necessarily spoke nf [lit associated bands of conglomerate, and 
the inllueuee they exerted nu 1.1 ip prntlueiiveness of veins. We deem it 
unnecessary to enumerate all oi'the hands, inasmuch as they ate indicated 
"ii tii-: :i'v. : 1 : r - - 

They arc. fenriform masse. 1 ;, variable in number and thickness. On 
Keweenaw Point they arc- numerous, and possess much regularity, ran- 
ging with the trap, and dipping to the ,\. and NVV. at angles varying from 
'20~' in olP. in [lie Outonajic-n <! Lr iri' i tIm-v are less numerous, but near 
the Montreal river they expand I" an enormous thickness. 

On Isle Itoyale they ocenrunder si m i 1 nr ■■ : n lition s with those observed 
on Keweenaw Point, with this exception, that the dip is reversed— vary- 
ing from 30" to -10" to the HE. and SSK. 

Manitnu island is composed of conglomerate, except a few jutting points 
on the southern iiua--t, which belong u, the northern band of trap. Cross- 
ing ihe channel, which is about three miles in width, we meet with this 
belt on ihe northeastern extremity of Keweenaw Point, and thence it is 
protracted west for about sixteen mile?, when it becomes lost in the lake. 
For a greater [.onion of this distance it serves as a sea-wall ; but in a lew 
places the water has broken through and excavated long and narrow 
tttfrfaon in the more yielding trap. The appended sketch of Horse- 
shoe Harbor will serve to convey an idea of (he appearance of this rock. 
It occurs in long lines, with rounded contours, and is traversed by heavy 
fissures, filled with ealc-spar. 

A short distance west of Horse-shoe Harbor a spar vein intersects the 
shore, which hi places is nine feet in width, a ml bears N. 5" E. It affords 
an excellent material fir lime, and has been calcined lor that purpose. On 
this a shaft was sunk te ar the junction of ihe trap and conglomerate, but 
no indieaiioni of copper were disclosed. 

On Hays's Point another spar vein, lour feet in thickness, and bearing 
N. 9 3 E., is seen. The matrix is more or !■ ss colored with green and 
Blue silicate of copper, forming the "greeu rock" of ihe. old voyageurs. 
.Severn! shafts were sunk upon it in the earl',- .lavs of cupper-mill in:.', but 
the ore was loo meagre lo be profitable. This vein undoubtedly extends 
through the in [ erven nig trap, and is developed in the second belt of con- 
glomerate near Fort Wilkins, forming what is known as the Black Oxide 
Tern. 

The junction between the irap and conglomerate is well displayed in 
the vicinity of Copper Harbor. The rocks bear nearly due west, with a 
northerly dip of 35°. The trap on the upper surface resembles pumice, 
the vesicles frequently empty, but oficnor filled. with caic-spar. scales, 
chlorite, iVc. Other purlieus are wrinkled . as though arrested while il<>w- 
ing. The lower portion of the conglomerate does not exhibit 3 clear and 
well-defined line of dt.uiareiuiou . but enclose:, angular masses of amygda- 
loid, as though the materials had been thrown down while the trap was ■ 
in a viscid state. This appearance was particularly noticed a few hun- 
dred yards above Porter's island, where the pebbles, for the distance of 
twenty feet perpendicular, are enclose I in a scoriae-eons mass. 

Between Oopper Harbor and Agate Harbor numerous veins, cutting 
the formation at nearly right angles, are observed. The matrix for the 
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most pari consists of calcspar, but occasionally sulphate of baryta is. 
present. Many of ilium have been explored, and i'rom one, on the south- 
west quark-!' ol' section JS. township o'.l, rai^o '^t. a mass of native Cop- 
per weighing about bUJ His. was taken. 

At Agate Harbor the New York and Lake .Superior Company sank two 
■duiris to the respective depth' f f T V and '.H.' ri-n: . ;i in ! nca'iv r^i e; ■■i i i' , d 
the communication between them by a gallery. The malrix'of the rein 
consisted "1" cak'Spar and sulphate of Imrviu, with black stil pijiirut of 
copper, but no; In siidicii;nt abundance to authorize limber operations. 

This belt forms the outer reef at Agate Harbor, and does not a gait] 
approach the shore. 

Another belt of conglomerate starts from the extremity of Keweenaw 
Point, opposite Matiiiou island, ami conforms in direction to th<rone last 
described, from which it is separated by a sheet of igneous rock about 
I.R'jO feet in thickness. This ;s knnwn as the main conglomerate range. 
In places it rises to the height of lioll loel, and expands to a thickness of 
■l.Oi.'f) -eel. The c.ulmii ■a'.in;: )x>ints in the lanci.. ale hack of Horf.'-shee 
Harbor and Grand Marais. It intersects. the roast at Sand hay, and pre- 
scribes its form cs far as the Lake-shore location, section :i;J, InwnshijioS, 
range when it bends inland and is pr.ii.m^-od towards I'oMau.e lake 




ipa 




copper of surpassing 'richness, yielding from lit) to Til per cent. Two 
shafts wero sunk aboiil. IIJH feet apart. and tin; black oxido iound in both, 
but, at the depth of fifteen feet, it became exhausted. The fissure and 
veinstone' continued, which induced the company to prosecute further 
workings, in the hoj>o that llie mineral would reappear. Accordingly, the 
main shall was extended in the depth of I2U feel, and levels driven in 
either dircelion, on the course of the vein, until il became manifest that it 
was unwise to proceed further." The aggregate expenditures at this 

* Report of the IraitHH, (1M9.) § 
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place and oil Hays's Point were §23,000. The aett proceeds of tho cop- 
per raised, |2,%S TO. This is the ™ly oceurr. 
copper ore in [lie district. 

At Eagle Harbor a narrow vein of black snlphnret of copper was ex> 
plored to some extent. 1 1 

Thin veins of this ore were also observed on Iho Hitz location, a few 
mi .'S above month ol Eagle, nv,:;, !>v the lake shore. 

In this range oi coirjlomeran;., :, tew rods from the outlet of Manganese 
lake, tseotion township 5* ; ran^j 'J-/' occurs a vein of black oxide of 
manganese associated wiih cale-spar. The vein is about :i feet wide 15 
ii.ciu;* oi u- ,1,-1, „ oeeupa.,1 hythc ore. It is so highly silicions as to 
impair vain- ,. ; r working. Tho inclination of th, strata at this point 
J?;,-'' „'" 1,10 wind, correspond, with the course of the vein 

Ibelollowing section represents tho position of the vein, on,! the manner 
^'S- of association. The shaded portions are man- 

ganese; the light, calcspar. Trie inclination is 
so great that it soon passes beneath the surface. 

Between Portage lake and (he Ontanagon 
river, the conglomerate does not expand to 
the enormous thickness observed on Ke- 
weenaw Point. Limited belts are ocea- 
fcf sionally seen, but cannot be traced contin- 
: ttously for any considerable distance. We 
observed quit- a mass flanking the trap on sec- 
tion 1!. township 51 , range 3S, bearing north 
7S°7enst, and dipping north 50°. A belt, which continues lor some 
miles, is observed south of the A 1 lt<ii i . 1 1 r i 1 1 and Pougja.-.- Houghton Com- 
pany's works, and another occupies the northern Hunk of the trap in the 
vicinity ••( the Ontonagon river, and can Ijd tracod for many miles on either 
side. Lenticular beds "are also nf frequent occurrence in the irappcan rocks, 
some of which attain a thickness of one hundred feet. Examples of this 
kind are seen at the Minnesota works, and (o the east and west of the- 
river. 

At the base of the Porcupine mountains, the conglomerate sad associ- 
ated sandstone expand to a great thickness, and, in the character of the 
pebbles, afford evidence of having been made up of the ruins of the ad- 
jacent igneous rocks. Numerous inteiealatious of this rock are observed 
in tin; trap, differing in no respects from those described :is occurring on 
Keweenaw Point. 

In following up the Presqu'isle river, the black slaty Sandstone is ob- 
served to he replaced by conglomerate, expanding to a ihiekness of several 
hundred feet. To this succeeds the bedded trap, followed by other bands 
p 0f conglomerate. 

Ia the region of ihe Montreal river, however, the cnaglomeralc expands 
to a great width, attaining a thickness of newly 2,000 feet. The boul- 
ders are, in some oases, fully three feet in diameter, consisting mostly of 
porphyritic trappean rocks and iionibleudo, comrnlcd by a calcareous paste.. 
This conglomerate bed rises, at iis hiyhnst point 536 feet. 

. The annexed is a section of the rucks from the month of Montreal river 
across to the trappean rocks, a distance of about three miles. There are 
several alternations hero oi amygdaloidal trap and sandstone. The latter 
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is generally shaly, and soon cnniiTiIes by tlie influence of atmospheric agen- 
cies. These alternations are finely exposed in the bed of llic river, which 
has cut a deep gorge for some distance nearly parallel with the rnur.se of 
the beds. The falls of this river, which have been before noticed, are 
caused by the unequal wearing of the beds of trap and sandstone, and 
are highly picturesque. The width of the intercalated beds of shaly 
sandstone varies from fifteen lo nearly one hundred feet. They alternate 
with beds of trap of nearly equal thickness. The depth of the gorge 
varies from one hundred to one hundred and fifty feet. 
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An attempt at mining was made in the conglomerate on section IS, 
township 50, range 40, a few miles west of the Ontonagon, by the Mcn- 
denhall Mining Company : ami wo are informed that not less than si 11,01)0 
were expended on die undertaking. At the time of our visit, it was 
abandoned. Several shafts, one of winch reached to tin: depth of 1 1ll! f-rt. 
had been sunk, and e-alleries ran from one to the others the whole of which 
wero filled with water. The bearing of the rein is north 11 s west and 
may be observed cropping out in the bed of a small stream called Mineral 
creek; which crosses the location. The eansire is calcareous spar and sul- 
phate of baryta, in which the gray sulphurct of copper occurs in very 
variable quantities, intermixed with silica. Tiie vein varies in width; 
sometimes it is split into numerous threads, and aa-am it disappears alto- 
gether. Some of the specimens of solid ore were from lour lo five inches 
in width, and we were informed that but a few barrels of this had been ob- 
tained. That lying about t!io shads was very meagre; being mostly spar, 
mixed with conglomerate, and containing a small per cenlago of copper. 
We wen: informed thru die deepest shaft had been carried down below 
where the ore was found in the vein. Here the vein pitched to the west, 
with a gradually increased alible, ami was underlaid by sandstone. " Pro. 
cgeding southwardly, it became poorer, and the shaft sunk a few rods 
south of the main one, alter having reached a few feet, was in barren 
rock. The veinstone was, at this point; composed or a curious mixture 

of imperfect agate and calc-spar, in alteied sandstone, l-hlbrls wen: made 
to trace'lhe vein into the trap, which is contiguous, but without success. 
Both carbonate of linte and sulphate of baryta arc here found in finely 
crystallized specimens. The former occurs in hemin-opio crystals of con- 
siderable interest to the cryslallntrraplior. They arc a combination of the 
scalene triangular dodecahedron, of a form hitherto found at only one 
locality in Siberia; also, in six-sided prisms. Some of the •varieties of 
agate were very beautiful, and-il is to he n^rcticd that good suites cottld not 
have been secured lor the government collection. 

The mining operations here have thrown considerable light on the oc- 
currence of copper in the detrital rocks, and demonstrated that these veins 
are not reliable ones. 

We have, in another chapter, described the numerous alternations of 
(Top and conglomerate which occur akm? the northern slope of the trap- 
pean range. Akn:^ the southern ; lope these heirs are very rare. Where 
the Bohemian ran.'u breaks tbion^ i the iucumhetit rocks at l.ac la 13d!e, 
■a thin band of conglomerate, no t "exceeding Ifi.Mcet in thickness, is ob- 
served, which has been traced, at intervals, lhr two or three miles. Its 
inclination is Si)" to the south and southeast. Regarding these conglom- 
erates, lying north of the anticlinal axis, as composed, in the main, of 
igneous products, and the sandstones, on the south, as purely detrital ac- 
cumulations, we 3re led to infer thai, while die region north of the anti- 
clinal axis was subject to a series of volcanic outbreaks, that to the south 
remained eeuipa'aliveiv tranquil. 

Divisional planes. — The conglomerate rocks — and the same remarks are 
aupheaMe to the sandstones — are traversed by different systems of divis- 
ion::! planes, which are found lo preserve a remarkable degree of uni- 
fbruiiiy, giving t 0 (| ]e mans a crystalljibrin appearance, 'j'bey pursue 
straight lines, wilhout any doviaiion, and extend to unknown depths ; and 
so sudden was the shock by which these fissures were formed, that the 
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intervening pebMi;:. tire cut in twain. The main fissures pursue a course 
varying but a few degrees from the true iiiasrnelic meridian, which is 
found to be the case in other countries. The rocks traversed by these 
fissures often exhibit not only a vertical, but horizontal dislocation. To 
convey an idea of their ilirosuifin ami uniformity, we submit the following 
observations taken with great care by Mr. Hill: 

MAIN FISSURES, 




South, M "Wren 
South, M ilegnas 



Doc, No, 69. 



10? 



Near Siilmon Truiit river. ih<- saii'.lst.uie e\ hiieieil se.vc:-! s ■-.>!.■; of frac- 
tures — one set bearing north, another north 60° east, another north 60° 
west, ant! another north 40° east. Several of llie blocks formed by the 
lines of division were measured. The following figures represent their 
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At Siskawit bay, Isie Roy ale, two sets of fissures were observed in the 
sand siorifi— one bearing somh and southeast, the other south -10 c and 60° 

A further detail of obscrvaiion.s on this head is deemed unnecessary, as 
they all go to prove the general principles bcton: announced. 

Although Llie conglomerate attains a t ! i i <".k i ht.«- S'ol" five thousand fec-t, yet it 
by no means follnws that the ancient sen in whi'-h it was dcpitshed extend- 
ed to that depth, liipple-mai'ks and day-tracks have been observed in the 
npper portions of tills group; the ma: indicates .:iimparn;ivcly shoal water,* 
and tin: oilier Tin: ohhing all i do win 1 ; of a u.!r, or a dia:i;i: in the level 
* of the water. 

The inference, therefore, is, tiim during the deposition of the conglom- 
erate, the bed of the sen was subject ro repeated elevations and depres- 
sions, caused by volcanic action, and that its waters obeyed the same 
tida) laws which seven: the e\-istin?r oceans. 

These conglomerates, then, may 6o regarded as local d( poshes, fonned 
along the courses of the- volcanic fissures by the joint agency of fire and 
water. When the former causes opevaicd with intensity, llie materials 
consisted of spherical masses of lava and scoria:. When they acted feebly, 
or were quiescent, the materials became argillaceous or arenaceous. 

Sandstone— It is not our purpose in this report to set forth the boun- 
daries of the sandstone, much less to describe its characters, where it 
comes in contact with the pre-existing rooks. These descriptions will be 
reserved for the general report on the paheozoic rocks of this district. We 
propose simply, at this lime, in show iis connexion with the cupriferous 
rocks heforc described. In order that this connexion may bo better un- 
derstood, we introduce the following diagram: ' 



a. *. Cry»talHne 'rap. c. e. Conglomerate, 

i. b. Bedded Imp. d. 4. Sandstone. 

, *De la Bsr-he slatea thai tho surfau-aclion of tl.o ocean doaji not affect tba bottom beyond 
■lit.- .itij-Li. nf i i::t!v (cel. (i!vcr.= am said to Eri'l lliS walcr atitl at that Jcpth du.-tn; a tcmpeaU 
SteTeneon, nnwtvor, assort! that the ngito'.ionc of the sen reach ij (tie depth of IWJ hundred Coat. 
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igneous and aqueous products were so inlermuHihid as in present the ap- 
pearance of bavins: been derived from a common oriain: and Dial subse- 
quently the imbedded tr.ip broke through these parallel fissure.-,, lifting up 
llio sands tonus, conglomerates, and bedded imps, and c;ii!>ing tin: whole 
mass to dtp at high angles. Thus, this portion of the bed of Lake Su- 
perior is due to these two linos of upheaval. The sandstone between iiie 
two linos per ;ii in is an immense curve, portions of which an 1 at least 
SCO feet below the chard formed bv the sunaee ot the water. The sand- 
stone is se.:ii Oil Isle Koyaie, fuming- the omc: reefs of Siskawit bay. It 



Lake-shore location, .section 1, township o 7, range 33,) bevond which 
] i I y i ^ I i 

and the intervening space is occupied' by the sandstone, forming a belt 
about ten miles in width. 

About a mile above the Portage, a good, opportunity is aii'ordcd for ex- , 
amination. Here commence a series of bold dill's, which line the coast 
for several miles. They arc composed of strata of unequal thickness 
and induration. Some of the strata consist of silex, with thin plates of 
mica interspersed, white others contain portions ofaluraine, colored red 
by oxide of. iron. The silieious strata ad'urd excellent building materi- 
als, am! the suppl y is iiie.vhaustible. Slabs varying from two inches to 
two Icet in thickness. and evpn.-hig poriuclk' levei .su rii'-ies of iiie!-,' or fijtv 
superficial feet, can readily be procured. Tile reek is suliieienLY indui'atoi.i 
to givi: it strength, and is lilili: aifecied by atmospheric agents. The waiei 
is of suilicieni depih to [lennit vessels to approach within a lew rods of 
the shore. 

The unequal resislancv which the strala oppose to the action of the 
surf has caused [lie cliffs to assume various fantastic shapes. Tile harder 
beds project like cornices, and can bo traced almost as far the eye can 
reach, in the softer material.-, the waves have scooped on: numerous 
cavuriis, io.-i-n;'-;-!i:;L'V<'th:t'.iliionvavs. The nearly hoii/oiikd si iaii tho- 
tion of the rocks, tiieii brick. red color, with occasional hands id' a lighter 
ti lit, and the numerous vertical fissures by which they are intersected, 
cause them to resemble immense walls of masonry oiled up bv the hand 
of man. 

These cli lis do not range in continuous lines, but exhibit numerous 
projections and recessions. Peaks shout up above the mass, like towers, 
connected by walls, which at the base are excavated into arches and uate- 
ivays. The whole is crowned by a dense mass of foliage of the birch, 
the mountain ash, the lir. and the spruce. From this mass issue numer- 
ous fountains, which precipitate themselves tin 1 fifty ur .sixty feet before 
they mingle with [he k'ke. These clijis may be regarded as a muiiiitum 
representation of the Pictured Rocks. ' 

As we recede from the trap, the dip of tiie sandstone diminishes rap- 
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idly, and, at the distance of a few miles, the stratification becomes hori- 



The average width of tin's belt from this last -mentioned point westward 
is nearly ten miles, and continues to rav.-.y 42, where it is intersected by 
the Porcupine mountains. Its junction with the trap on the north is 
rarely seen , in consequence of the drill which reposes on it. It nowhere 
rises into ridges, but slopes gradually from the trappean chain, and appears 
to have remained undisturbed ■-■nice the upheaval •>( the trap, if we 1 ex-* 
eept that general clevalnry movement by which the whole district has 

By the lake shun', (secUnii Xi. wwnship 57. ranae 33,) a singularbed 
of sandstone is exposed fora distance of eighty rods; and the same has 
been rccosmised inland. It is composed of sub -crystal line particles of 
(juartz and feldspar, but the original t^anular structure, on close inspec- 
tion, can be recognised, its bearing ;u.d inclination are conformable to'the 
adjacent beds, being north 22^° east, dip Sif>- north-uertliwesl. From 
the Portage tn the Montreal liver, the sandstone is opposed along the lake 
shore at sTiort intervals. The further it is observed from the trappean 
rocks, not only doe? its' inclination become loss, but the strata are less 
colored, and (he cohesion helweeli the particles is slighter. 

Between Salmon Trout and Misery rivers the inelmaiion is very slight, 
not exceeding 5° to the northwest. The trap range between these two 
rivers is about six miles inland, and consists of low dome-shaped knobs. 
To the west it is more prominently developed, and (be sandstone in the 
vieii.ily acrpiisvs a sharper dip. which gradually increases until, at the 
base of the Porcupine mountains, whore the trap approaches within a 
mile of the hike shore, rising up in a Idi'ty ridge more than a thousand 
feet in height, the sandstone is tilted up at an angle of 30° or 40 3 . The 
intercalated beds in this vicinity are iourid to present a nearly uniform 
dip, showing that their elevation is, due to a single upheaval. 

At Iron river, and at several other points, the sandstone is very fissile 
and of a dark-brown color, resembling a slaty rock. This rock is ob- 
served to dipin a direction different from the general dip of the sand- 
stone which lines the coast. This diversity nas been occasioned by the 
upheaval of the Porcupine mountains, whose prolongation is at nearly 
right angles with the general direction of the trap range. The bearing 
of the sandstone exposed in the bed of the stream varies from north 
and south to north 40° east and south 40° west. 

The Presqu'islo river, a short distanc&Afrove lis mouth, is precipitated 
40 feet over the dark- colored slaty sandstone. U here dips 10° north- 
wardly, the bearinc being south west. About one-half of a mile 
from its junction with the trap, it bears north 8° west, and dips north- 
iiorlhwesl 30°. At the mouth of Black river the same form of sandstone 
appears, and may he regarded as an accidental variety of the rock which 
lines nearly the entire coast. 
Advancing along the coast towards the Montreal river, the inclina- 
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tion of the sandstone gradually increases, and at the latter point it is ob- 
served in a nearly vertical position. It is here about two miles removed 
from the trap, and has iho same inclination as at the point of contact. 
These dips have been taken on the northern slope of the trap range by 
ihc lake shore, or in the beds of streams where there wan a good expo- 
sure of the rod;. South of the trap range, the sandstone is almost in- 
variably horizontally stratified, except in the immediate vicinity of the 
trap, where, for the most part, it dips at a high angle to the south. Judge 
Burt, however, found the sandstone south of Porcupine mountains dip- 
ping to the norm. The general relations of the sandstone and trap will 
be belter understood by referring 10 the subjoined section from Lake 
■Superior, in township til, ranee 13, to the Ontonagon river, in township 
49, range 41 (see opposite page.) 



u angle 



irlhs 



a mile. It is nearly white in culir. composed almost ei 
emus particles, and would form an excellent Iirestono. On section jo, 
township 58, range ;£!!, it is again exposed, flanking a thin band of 
conglomerate. Inhere consists of attel uating kinds of a white and red 
color, having a high inclination. In the bottom of the bay, when the 
lake is tranquil, these bauds can be seen describing immense curves, 
"' e course of the Bohemian range. This 
it enables us to solve the problem of the 
inbedded ami sheet trap, and of the associated saud- 
"" ;ir order of succession is here distinctly 



conforming in dir< 
is a point of much i; 
relative ages of the u 
stone and conglomerai. 

On the east side of so 
observed in low ledge 
Although but a few mil 
nearly horizc 



own. ship .17, range 2!1, the 
i the southern crftst of Bete Gris bay. 
d from the igneous rocks, it reposes in a 
rock is very fissile, of a deep red color, 
contains patchc of dove-colored clay and ochre, or hydrous peroxide 
01 iron. There ;m\ also numeiiu/. cmcr-ilion. 1 , ivseni': ■■!:]];: . at first sight, 
the vertebra 1 or joints of eriuoids, the mould Icing idled wild pure white 
silex, while in the centre it is not unusual to see a dark speck correspond- 
ing with the alimentary cavity or internal canal. These concretions are bo 
curious that we append a figure. Cutting through one of them at right 
Fig. 17. 




angles with the planes of stratification, it is iound to be a sphere or ball 
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enveloping the black speck which served as a nucleus. This peculiarity in 
tgfi sandstone has been noticed at frequent intervals as far cast as the 
Pictured Rocks, and even at ihe outlet of the lake, though at the Litter 
place less perfectly developed. 

At Tobacco river the sandstone is finely displayed in alternating bund ■, 
of white and red , forming eldls fifty or sixty fsiet in height. Just before 
■its entrance into the lake, the stream \-i pro .:i pi ■ itod over a le-dg-^ of ibis 
rock from a height often feet. The aboriginal name of the river is Wo- 
s , ikt)'l'tr<ihUcii'j:-it.pi, or liurnt Stone river. from the prevailing lint of the 
rock. Tiii! present name applies to the dark color of Ihe water Ihruishcd 
"by the cedar swamps which skirt the base of the [iohciniau mountains-. 
All ma the shore the sandstone is beautifully .variegaied — parallel bauds 
of a lie.-!]. red color crossing the mass without reference to strathiealiou, 
and forming a striking contrast with the bufT color which constitutes the 
prevailing tint. (Plato XTI, fig. 1 , reiro.) 

Proceeding iij> Keweenaw bay. we find the sandstone lining the shi cs 
ill bold chil'd, Willi occasional entering bays ; lint there arc |il;iees whewl or 
miles it is impossible to find a boa: harbor. The stratification is horii fil- 
ial, or rather consists or numerous gimilc inidul ititms. The waves have 
excavated caverns in the ehll's. :i:id fashioned ihem into many grotesque 
forms. The prevailing dip of the saudsione, we inferred, was about j j to 
the northwest. At one or two points we dp t iced that the strata had tiu- 
dergono sli^-'il vei ii 'ul di.-locaiii m .. As we approach I, 'A use, ihe dip to_ 
the north w est bee. ■ !,,.... appaouil .and a change in the r vt.-niiil etinraciors 
ia noted. Tim grains become enrser, and pebbles of white quniHare dis- 
seminated itmunrh the ma'-s. We rarely meet with pebiile of green- 
stone or amygdaloid. At Crobhesa's {sec! inn township iil , range- !!:!) 
it hears northeast, with a voiy perceplible ili[i to the northwest. 

We hava thus traced it to tins limits of ihe metaniorphic rocks. Td 
describe ils relations to tins system, although it forms one of ihe most in- 
[eresling features in ihe geology of the region, does not come within the 
purview of this report. 

The Sturgeon river ivas explored by Mr. Hill. For twenty miles tjorock 
Was exposed in place, and its banks an.' bordered with slral hied deposiles of 
clay, sand, and gravel. On section township 51, range :i I, angular 
blocks ot sandstone are observed, aud in the south west quarter of the sec. 
Lion the white and red variety is exposed in the bed of a small stream. 
It is extremely friable, and in other respects resembles that which is ex- 
posed at the White rapids on the Monoraonee river, south of the great 
anticlinal axis between Ihe waters of Michigan and Superior. 

Near the south boundary of township f>I, range o l. the r L ver llows over 
arocky botlom cotnpvod of sandstone, clipping norihwi-si fromrf 3 to iU Q . 
Tlie rapids continue for three miles over ibis rock. The local disturb- 
ances in this vicinity by reason of the proximity of the igneous rocks have 
been elsewhere described. Tin: saudslone rarely emerges In the surface, 
but is covered with heavy accumulations of clay'. The Smrgc»n river al 
the lime of our ascent was at high llaod^ a condition by no means favora- 
ble to geological explorations. 

On Torch river the sandstone is exposed in ihe bed of the .stream for 
fhe distance of mure than a mile. It consists of yellower red grains, widf 
Otll any visible- cement, enclosing ipnut/.o-e pebbles and pa; - lies of dove- 
colored clay similar to that which occurs at l!eie Grip hay. 
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As this sandstone possesscsno economical value, it is deemed unnecessary 
!o incorporate further local details. Its boundaries arc defined, to the best 
•four information, on the accompanying mops. 

The sandstone extends uninterruptedly from IScto (h-is hay :o Black river, 
a distance of 1211 miles. On the west and north it is bounded by rim trap- 
pean ranges, and on the south by the granite and metamorphic rocks. On 
Keweenaw Point it is about ten miles in width, but between tlic head nl'thc- 
hay and Agogebie iake ll expands to twice that width. It forms a longitudi- 
nal valley, through which sweep the Sturgeon, the Ontonagon, and lllaek 
rivers, in a transverse direction. The general appearance of this valley is 
that of a nearly level plain, covered til a L'reat depth by sinUhcd deposites 
of reddish-colored clay, in which the streams Iia'. excavated deep and 
narrow ravines. It is thickly wooded, and the soil well adapted to agrl- 
i'uhai , :i" purposes. 

This sandstone has been examined from Fend du Lac to Grand 
Sable, a distance of more than 300 miles. While the beds, in the main, 
have bt'en so little changed in the pieeoss of consolidation as to preserve 
on their surtaxes tlie Mrnis of ripple-marks and clay-cracks as porfeedy as 
we behold tiicni a: mis day on the borders ill ihe kdic, arid while even 
tlie indentations of the rain-drops which p;niored upon (hat ancient shore 
are well pmsi ivcil . we scare h in vain lor any traces of animal or vc:.t1:i1j!c 
life wttch ilourished during this epoch.' Prom their entire absence we 
are le(Lji>" infer thai, during the deposition of Ihe sandstone, the waters of 
the seay^ither from their high temperature or by reason of their impreg- 
nation With noxious gases, or both causes combined, were rendered inca- 
pable of sustaining vegetable or animal life. 

We have adduced abundant evidence to show that during this epoch 
the igneous causes were _in a state of intense activity — that numerous lava- 
curienls issued from the volcanic, lissures, and linwed among the silts and 
sediments of the ancient sea. Modern volcanoes en::! carbonic acid gas, 
sulphuretted hydrogen and muriatic acid. These products must have 
been evolved much more copiously during this epoch, when the exierior 
surface of the earth communicated with tin; interior by numerous and fat- 
reaching fissures, at that time unfilled. 

Humboldt supposes thai the abundance of limestone which charac- 
terizes the Silurian epoch resulted from the doc'ivnsi rig heat of the superfi- 
cial waters, allowing them to absorb carbonic acid from the air, at that 
time overcharged wttii that element. 

Before the sandstone was entirely deposited, the igneous causes had 
almost ceased to operate. We may suppose that, as the waters parted with 
their heat, the limestone absorbed carbonic acid, and was thrown down as 
a precipitate on tire floor of the ocean. 

in these precipitates, forming the lower mn'jnrj.-iaii limestone, we detect 
in the rocks of this region the" first traces of organic life. The position of 
this member of the series, and the entombed remains, we shall now pro- 
ceed to describe. 



•W»mighlporhspieicept the obscure duces of fucotdi dswibad by Dr. Laeke ., ,w ■ : i-inj; 
utttie Pictured Rocks. One or two specimens of ftTtgutrc have !"i"i<"! < i tf . ■= i . :i . t ay - 
nn.l nil ill -. So Cruis, ctcoiilirs in Lir. 0*cn, ■i'.i-rt Ilia evitkne-.s of volcanic paroxvunu are 
less morkeJ, the nadMODC ia highly fosailiferous. 
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COMPACT, OR LOWER KAGWEBIAN LIMESTONE. 

Tlie sandstone. :is we asrend from the lower strata in the higher, is 
foil ml to In: less colored by the oxides of iron , and to take into its com- 
position |ijir lit-les of limn, until finally it pusses into well-characterized, 
compact, inagnesian limestone. The upper portions of the sandstone 
effervesce with acids, where a granular structure only is reeognisable by 
the eye. We apply the term niagtiesiaii lo this licit to define its litho- 
losieal cbaraclor-s, al though she associated organic remains would seem 
to indicate the presence .of several of the lower Silurian groups, which 

Tho whole of the northern slope of the anticlinal axis bears evident 

tin; ^r'Tit'': pmi;m of ibis region we Link in vain for triers of limestone 
roelcs. If they existed, they have heen swept away; and wherever we 
penetrate through the thick deposito of (day and sand, we find the rock 
in place to be sandstone. A limited' paten of limestone, however, yet 
remains west of I,'.\nsc, terming 1 1 in highest elevation in that direction 
till we reach the trap ran sc. It is in township "il , range and neeupies 
a portion of four sections. It was first discovered by .Mr. 0. C. Doug- 
lass, in the snniiiier of lSlti, but nothing farther was known until the 
township was subdivided in 1S4S, when i:s extent and exact locality were 
dele rir, in od. 

Near the quarter- post, between sections l'-i and I 1, township 51, range 
3~>. tie/ liinciioue is seen in place, forming a bluff, about 50 feet above 
a small stream at its base. Here the strata are nearly horizontal, though 
large blocks have sliilden down the side of the hill, and thus appear to 



E. to S..20°E. 

iulf color— in some places silicons, with quartzoseKodules; 
highly magnesian, containing about 45 per cent, of carbonate 
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nnint the country has bcca disturbed, and upheaved by igneousaclion 
beneath, which tins raised the slrnta, without any appearance of trappcau 
reeks on (he surface. This view of Ihe case is corroborated by the fact 
that at no great distance from this point an elevation occurs from which 
the stintii of sandstone dip on all tides, and although there is tin igti'vns 
rook visible, yet it is evident that the sandstone has been raised in a 
<!oiiio lii;e pn'Uiherancc by a mass of igneous rock pressing upon it 
from below. The same cause is also indicated by the iirequia: variuticTi 
of tin.: mae-notic i cedlo ill the vieinilv observed hv the linear snrvevors, 

which is unusual except when caused by the proximity of the trappcan 

The isolated knob of trap called Silver mountain . which has been be- 
fore described, is an example in point — where, however, l[:e elevating 
force has net only been sullidetit to raise and shatter the strata of sand- 
stone, but, at the same tiiae, to protrude a muss of molten igneous mutter 
above the surface. 

■ Geological pr.silion .—As to the geological position of litis limestone, 
there can he iittle doubt that it is superior t'o the sandstone. Mr. Whitney 
arid Mr. Hill have both explored it. with care, and both have arrived 
at the same conclusion. The sandstone, wherever observed in this re- 



" This evidence 1 will give, in detail, so that yon may .hidto of its value, 
as well as myself; and yon may give what we're/lit you think proper to it 
in your generalizations. 

"One of the most conspicuous fossils ;>';>. ]) is a species of munhircrt, 
not unlike the species from the L'ha/y limestenr. All the species of this 
genus yet known have been found in the rocks of the lower Silurian pe- 
riod ; and although tunny hundreds of U'ropodous nudlusits are known 
in the higher rocks, there is not one of this genus, nor any form ap : 
preaching it. I feel inclined, therefore, to regard this genus as a lower 

•'No, 2 is a fragment of a spiral gastcropoi.l, either murrftisonia or lax- 
one-mii; the •nnin'e markings hein^ n;-iiiera(.:d . it. is not easy te 
tn wiii- h ot' ihe.-.-' ::enorn !! Iieloir.'s. lis i-s-ociatioii with 1 
presumptive evidence that it is a murchisanitf, the species of which in this 
country are restricted to the lower Silurian rocks. 

"Among the acephalous molluscs, the casts of a species of ambomjehio 
(No. 3) arc very conspicuous. The species are near A. orbkvlata. of tlio 
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Trenton limestone, Irnl nre somewhat more elongated, and in this respect 
approach A. amygdalina, 

"A considerable number of specimens are of species belonging to th» 
S''inis m<i'tii>!uj»ih\ .; \o. ] .) isiumi^ m Inch are several bearing a close re- 
semblance to M. huiicntus. Oilu i ipcrimnns (No. 5) bear a very close 
rc;cnjb!ii]iri> Up eilmiitiiti-t xubtniif-ifti ami Jl. mhnngvlala of the Trenton 
limestone, (Pal. N. Y„to1. 1, p. 156, pi. 35, figs. 2 ami 3;) but these 
specimens, ivhich are casts, show a greater affinity to modiolopsis in hav- 
ing the strong anterior muscular impression so characteristic ot" that 
'senna; # 

"The specimens jVii.fi arc easts bearing a very close similarity to erl- 
mondinveniricosa. (Pal. N. Y., vol. 1, p. 155, pi. fig. 1.) These 
specimens cannot but be regarded as identical or closely allied to the spe- 

"The cast bears no sli-nng anterior muscular impression, but the Inminai 
between the beaks are impressed on both sides by prominent teeth, ivhich 
furnish sufficient marks to identity the species in this condition. 

"No. 7 is another fprrius of (lie same genus as the lost, and is very 
cloaclv allied, if not identical with a species from the Trenton limestone of 
New York. 

"The kpttcno} (No. S) have (he characters of L. ssricea, which in its 
highest range docs not extend above the Clinton group of New York, 
and is more characteristic of the limestone from tho base of the Trenton 
upward to the top of the Hudson river group, or blue limestone of Ohio. 

"The species aiorthis (No. 9) is too obscure to be identified, but it pre- 
sents the characters known to me only in the lower Silurian rocks. 

" The criuoid joints ou specimen So. 10 belong to the genus glypto- 
crittus. The spcies is not more recent than the Hudson river group.. 

" The fragments obsrthnciralitts are tno obscure to form any reliable opin- 
ions concerning them. The other fossils belong to bodies unknown to ma 
at the present time." 

From ail of the fm'is, these fossils may bo regarded as belonging to iho 
earliet types of organic lifu. From the limited scale on which these de- 
posites are developed, arid the imperfect character of the organic remains, 
it is impossible to fix their precise equivalents in the Now York chissifn a- 
tion. The sandstones and limestones which we have described may 
be regarded as the equivalent!) of the Potsdam and Cak-iieroiis sand- 
stones, the Uhazy, Bird's-eye, and Black river limestones, and perhaps 
of the Trenton and even the Hudson river groups. 

We have di^iu-nirdly (wiitled many facts with regard to the pah o^ic 
rocks of this region; bat En a subsequent report we purpose to describe 
their range and extent, and also their fossil contents. In the execution 
of this task we shall he Bided by Mr. James Hail, who has investigated 
the Silurian rocks more thoroughly perhaps than any other ^Jnerican ge- 
ologist. " 

(tfismtfi. 

Having thus, in several of the preceding chapters, delineated the bound- 
aries and described tho lithological characters and mineral associations of 
the different systems of rocks embraced within the copper region, it will 
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not be deemed inappropriate to advert to tlrf varying couditiorw of the 
earth during the period of their formation. 

Wb may suppose that at one time all of this district formed a part of 
(he bed of the primeval ocean. Adopting the theory of a cooling globe, 
we awy further suppose that tho waters were in a heated condition, and 
<Uflfcnid essentially in chemical composition from those of the present 
isceaiis. The earth's crust was intersected by numerous, powerful fissures, 
and the communication between the exterior ami interior was unob- 
structed. Volcanic phenomena were much more frequent, and exerted 
<m a grander scale. Kadi vulcanic paio^vsin wouid give rise to power- 
ful cnrrenLs and agitations of the water, anil their abrading action in de- 
taching portions of the pre-existing rocks, ami depositing them in beds 
and layers on the floor ol the oce;ni, wmil-i ■>[ :![■■ with greater intensity 
dian at the present lime. We can trace the remains of one volcanic fis- 

■eclion, to (he western limits of (he district; ami nf another, in a parallel 
liirer.tion, from the hem! of Meepigon hay to the western limits of Isle 
Royalo. Along the lines of these fissures existed numerous volcanic, 
vents, like those observed at this day in Peru, ( luateniaia, ami Java, which 
'.t» : :v characterised In' period-; ef ;i i ■ " j ■ : " \ ■ cud lepn-c. From these vents 
iw.tc poured iorth numerous sheets of trap, which llowed over the sands 
3nd days then in the progress of accumulation. During the throes and 
ratmvwlsions ol the mass, portions of rock would liccomc detached, and 
rounded simply by the effects of attrition, and jets of melted matter be pro- 
].v.'.'--;r a ; vulcanic, hninljs tini'u^Si liie air or water, which, 'on cooling, would 
assume spheroidal forms ; while other port ionsof the rock, in astote of minute 
' ratKhauical division, would be ejected in the form of ashes and sand, 
which, mingling with the water, would be .deposited, as the oscdhuinns 
:L>iL-si(io'] , among the semis and pebbles at the hoi a im of tl in sea. I lin ing 

tee whole pf this period of volcanic activity, the sands which now form 
the base of the Silurian system were in the progress of aceunutlalion, and 
became mingled with these igneous products. The level of the sea, as 

jimes it rose so shoaUhat the marks of the rippling waves were impressed 
on the sands; ot Others, it sank to unfathomable depths. 

In the process of consolidation, the rocks became traversed by numer- 
ous fissures, and the wator, charged with lime, was forced in like jets of 
steam, filling them with materials different from the enclosing mass. 
In ibis way the pores in the conglomerate and the vesicles of the amvg- 
-ialoid were filled. 

Thus alternating bands of igneous and aqueous roclts were formed,* 
U'.-lil finally the threat crystalline masses ol greens to lie were protruded 
' 3, not in a liquid, but ill a plastic stale, lifting up the 

inglomerate, and causing them to dip at high angles 
elevation. As the volcanic action diminished in energy, 
3 enclosed fewer igneous products; and, when it ceased 

iurvcy of Cornwall,) Murchieoll, (Silurian 3yaWm,| and 
Atiimfjii Ji>utrl:i' lit' Scic n --■!,) as la the mode of formation 

is, into which the molten mutter hai been injected 

!f (his were the cue, we ou»lu 10 find ihcm. ::kr iI.l: di.1,., 

BiTd.-a liie !".i-n,;ili'ii, (,-r a,.; •J.im'.i til- -If I if 'r.'ifl n." 

numerous ramifying vein* We should expect to Gni! the 
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altogether, sand and clay, derived from regions remote from the lines of 
:i: ■. ■ !■.-.- , which, tor a time, were deposited on 

the floor of the ocean. 

To illustrate die nature of volcanic action, we need only to revert to 
instances which have happened within (lie present ecu mry.* So recently 
as 1S31, a mass ol rock rose tip from the sea near the coast of Sicily, 
where soundings Ind previously hcun made to the depth of six hundred 
ieet. This mass, which was snt.i-'!(|uently known ;is Graham's island, 
row gradually from the water, until it attained an elevation of two hun- 
dred ice; :d,(jve (he surface, and :i circumference of three miles. It slowly 
diminished to the circumference of three hundred yards, and in the 
course of three mouths sank cloven feet below the water, leaving a dan- 

Thc formation of ibis island wax attended with catlhqual;es and water - 
sprints, and the ell'nsion of vast i|nanlities of steam and vapor. The sur- 
roundiiiir water was covered with scoriic and the bodies of fishes. Frag- 
ments of rock were detached by the waves and currents, and deposited 
in the bottom of the sea. 

Now, if its bed were laid hare, it would probably he found to exhibit 
a secdon somewhat bke the fallowing : 

1. A mass of vulcanic rock, Ibnuiut' an axis orcoiifl, crystalline or granu- 
lar in proportion to the rapidity n- slowness with which it parted with its 
heat, and the degree of pressure to which it had been subjected. 

2. Volcanic breccia , consistm 1 .' of fragments which had become detached 
and afterwards reunited with the iluitl mass. 

3. Coarse conglomerate, coni]«isc(l for the most part of pebbles derived 
from the upheaved mass. 

i. Beds of arenaceous and calcareous particles, brought down by the 
livers of the adjacent coast, and enveloping the remains of fishes, if not 
too perishable in their nature, and of shells, inhabiting the surrounding 

The conglomerates and trap hill's would rapidly thin out as we receded 
from the volcanic focus, and be replaced by the silts and sediments de- 
rived from the rivers flowing into the sea. 

Such, we conceive, mil the process by which the rocks embraced in * 
this report were formed. The heated condition of (lie. fluids, as well as 
the easeons exhalations constantly escaping through the open fissures, 
would prevent the development of animal and vegetable life. 
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When the igneous action became dormant, the water, having parted' 
with a portion of its heat, would absorb carbonic acid from the atmo- 
sphere, which, uniting with the lime held in solution, would bo precipi- 
tated in hate and layers at bottom of the sea. This Humboldt con- 
jecnircs lo have been the origin of the vast deposites forming the Silu- 
rian lime si one.". A- the condition of the water changed, numerous types 
of animal life spr-ana: iir.ii being, whose remains are so profusely scattered 
throughout the strata of that era. 

Note.— Suite llic forc^Din- rlmint-r "'a.' ivritioi n o have cxjniincl tJ mi's Goloiy 'if the 



I'. ■ s L III H."l!i ill, ,„■ ■ Ill I': II ,TMlJ I'.'i'li.'J fl'jnvi! tna 

L;n] nfiljc :-t i, rir, ■■ist.!..; nf iuK r .:-i,i..-.J fr.i"iii.i:i;.i of vak.-iiiic rocks. 

''On O.Jiii, tin cm h ut I.;.:i!l;.' l.iv.i ;i ■ ,i: iii.i.-; Kill: ivndim.ir .mil tnfaa. Many 

of the conslomtiMUK in. !-Mls 01" n.nr.ili.J f.t"M;-: mill ;;r:ive!, ill" 1 1 sr,!:;n nin'.ilri'il ill [lie ilw.m- 

■.jir.i. ( ■l:.-.t.: nr.- n iri^.l Ij.-il > I'.l -.1 !:■-. i. ii i^., -ii'.l hnvo a turn ehomcter, Th<: nirucrinl in 

enn; i J on .i:..-.; „r' in;<- -■■ . : : .t. : l . - s-.i[,:.- i.n! rimlrr.-i; :hr fm-.urr :in:nl ;,ni ropy, and tho 

I.UI. r iiki: ■■| ii.i l.N:ii ( ;l',:i.,;,,:i.-. :;i:l i!.:: i. .If is, nj \j.H-:v i-':;u il [■, iv nit, in 

- il. 'I'll, r. ! I ■. I- nliu.i „f ;li- k ■ i,] an ] ri>m;lii:ilri;l"! ],.l,:rf 1,1,1 y I'll »■ ill Ml my |i\ 

Tru' ^ -11 v:ry ,i;':l:iiI.u- i;ni.ki .: i.i; :r. jil<-,.:iy ir.l.i lii ■ l';:,.T kill:].,, i J" t:'1 i rr- l--: ! .ir 

In doreriUng tha no I -.skill thttam of Kuwai, another of thin group, he remarks: "The con- 
■;lo:iii rnk-i nr.-i v i v vai-iui:.. in siimturi-. Kiiii'i mil u ni;«' lii'.i; ml, cm e insist of large reunited 

ma :. .,— iiiii. y [iiiily i- Lj ! ii: flirt In ::!:; ■. Ivin : :. - c r i . ii r. wit s-r Ii i.;,, I ; ■■!.!, :< j ii;ir.; m. rim ii. 

i 1 .! ri iil< '111. j i-ii I ■. . ' I 1 I Ill I r mi well as the ranat 

vi r i' , I.i I" ... 1 1 1 ..!: Hi l.ii.- All'. Ill ill. "M 1 1,1 1. T i Hie : !■ I , iru i! (uim !ii'ii,I",1 

feet of layers had been formed." 
Similar conglomerates occur at the Society islunds, sntl IheSamoan islands. ".At ili". 



ou^li Ills stratified an 

ores it in nnt unusual 

i of Vanua Leuu,{L 

ic hule village of Mathuala ia over-looked by n frowning 

.luir i(it in iieigtit." 
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CHAPTER IV. 



The extent and depth of the. principal m!m :.— Tiu ii!< eh of a knowledge 
of metals on civilization. — England, hi-r niinends.— The. iiircntion of 
£U)iJ.n>r:k-r.— Tha sUaui. engine . — The m'ti:iu! of priming vti'ns. — 
Stitp'-.iiiL' . — Ti//tln:ri:i[?. — Machinery fir raising the ores. — Detailed 

' description of the Lake Superior mines. — Thi.ir prr.,-rii/ jiradnce and 
prospect of future increase.— Statistics with regard to the mineral 
iceattli of difcitul r.ouiitri<:x.— Thc eonsiiinption if e.oppcr by different 
nations. 

The exploitation of mines affords some of the most splendid examples of 
human contrivance and iuQr-miiiy- In i stent these underground work- 
ings surpass the proudest monuments of ■jw\i\:c':Mi'- ■ ami . ivith liicir vari- 
ous shafts, adits, and ualluviL--, eons titute a labyrinth as inextricable as 
that of Crete. The largest arr.hitc:nirai ..-(m 'Hi ires are ereelcd to gratify 
the public taste, or commemorate some ;-.ian:il ufhievi ment in arts or in 
arms; but tlit-se subterranean struct tiros exhibit proofs of elaborate and 
persevering effort seienti fie ally directed to iviiat is practical and useful. 



s;-mdatcd mines in Cornwall reaches to the depth of 1 ,<i~>\) f-et ; 
and the length of the various shafts, adits, and sallcric* exceeds 
C3 miles. The great adit for. the discharge of the waters of the Gweti- 
nap mines, Cornwall, exceeds thirty miles.' The depth of (lie fa- 
mous silver mini; of V aleuciaiia, Mexieo , is Infill feet. The workings 
of the Samson mine at Aijdrertsli:r2. itt the Mir/., have been [liosenued 
to tlie depth of 2,1'J7 feet. The depth of the mines in the Saxon Erze- 
birge, near Freiburg , (ire, in Thurmhofer mines 1 ,!M i feel; in Houeiibir- 
ker mines 1 ,&d7 feet. The depth of the celebrated mine el .lonrhimsthal, 
in liohemia, is >A2t) feet. The Ks-:l sc-1 1 el- .1 1 1 , at Kn Ken berg, In Bohemia, 
a mine which is now abandoned, readies the euomions depth oi 3,773 
leet. At Korerbiihel there were, in the sixteenth centunvexcavations to 
the deplh of 3, KIT feet, and the plans of the works are yet preserved .f 
These excavations appear the moro wonderful who), it is considered that 
they were made before the introduction of gunpowder. The old Kutteii- 
berger mine is an example of the grealest dcjiiSi li> which human labor 
has been abb; to penetrate; and if. to use tlie language tl f Humboldt, we, 
compare its deplh (a depth greater than the height of the Brocket 



n that of Vesuvius) with ibe I'liies! sli ueturcs that 
the hands of man have erected, (with the Pyramid of Cheops, and with 
( the Cathedral of Strasburg,) we find that they stand in the ratio, of eighl 
' to one. 

The products of mines have contributed in a marked degree to the ad- 
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vancement of the human race. Without a knowledge of their applica- 
tion to the useful arts, the human family would have remained in the 
rudest ami most simple state of society, dependent on the chase or the 
spontaneous fruits of the earth for the means of subsistence; or certain 
trilicf, inukv fRvorablo ei: eum-iRi a'.cs, i j l i l.t i i t have become nomadic henis- 
meu. This knowledge resls at the foundation of the three groat objects 
of human pursuit — agriculture, commerce, and manufactures. 

To show how intimately the metals are connected with the comforts 
tu.d .■. .uvcnieno.es of Ii!e. we need onlv to refer to our datk- observation. 
Th,n- alford io man the means of rapid communication between distant 
points; they sr' essential iti the construction of the roof that shelters him. 
in the preparation of the food that nourishes him, and of the raiment 

It will he found, loo, that the greatness of a nation is asdependont upon 
tin- R". , i.ilo , ,'i;R'd stnoRure of the e>iunirv as upon aire peculiarity of its laws 
and institutions. 1'lm.daud uiva hci pro-ouiiiiojicu amoiir; European us-, 
lions as much to her mineral wealth :is in the principles n] her free cousli- 
tution. It is probable that she would have been as powerful as we now 
behold her, had she never' been successively invaded by Roman, Dane, 
ami \or;u;in. Lous helore the Christian era, her shores were visited by 
the Tyrian Heel, in search of tin to ronvev to the then emporium of the 
world. Her mineral wealth has been the main-prim; of her prosperity; 

this which Inrs buiil her workshops-mid iao.iories, and fill.-.! them with 

the carrier of the ^.ilo ^',"ihe <:,-.<ai Ti-owrv ,.f rations. I fir exhaust- 



attain. 

There arc two inventions which have given the moderns infinitely 
greater facilities in the exploration of mines than were enjoyed by the 
ancient*. Those ale the inventions of uur, powder and ilie steam-engine. 

The invention of ihe former lias been Rscribed to the Arabian alchy- 
mists, but M. Reinaud has shown that their claim is without foundation. 
It was first tiscd for blasting rocks in the ilammelsberg mines, in the 
Harz mountains, in the twelfth century. It was first introduced irilo 
J': n gland, acrordiuir U) Mr. Watson, early in the seventeenth century, by 
Prince Rupert, who brought over a j»nn.a of Herman miners and employ.'. 1 
them in the copper niii'.osni'Sialii-iidshiro. It was not known in .Somerset ■ 
shire until 16^0, after which it became introduced into Cornwall. It has 
been supposed that it was first used in the districts of 1 ,clani , /.en nor, and 
St. Ives, by two men, named Bell and Case, who came from the East. 
They kept their operations a profmiiu sccrei . suiietin^ no one to see them 
charge the hides; but a man of Zennor concealed himself behind a bolt, 
ami discovered and revealed the mystery. 

The steam-engine has proved as efficient an auxiliary in the working of 
mines as gunpowder, and without its aid , many of the mines of Europe, 
now profitable, would be rendered worthless. 

The advantages of this agent have been graphically described by Mr. 
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Webster:* 11 It is on the rivers, and the boatman may repose on his oars ; 
it is in highways, ami begins to overt itself alma the courses --f land con- 
veyances; it is at the hoTt.ii!! or' mines, a thousand feel below the earth's 
surface; it is in the mill, and m the workshops of the trades; it rows, it 
pumps, it excavates, it carries, it draws, it lifts, it hammers, it spins, it 
weaves, it prints." < 

The first steam-en r;iae eiripioved iri n:;:;in^ in Urea: lirituin was erected 
in Cornwall, between the years 1710 and 1711; now, the steam-power 
thus employed for these purposes, ac-ordini; to .'dr. Wat-no . may be es;i- 
' runting to the labor of 1:30, OOU horses ; or that m' 750,1)00 men. 
:e Superior copper region the position of the mines is generally 
favorable Ibr exploration : they an' mostly situated in the 
lofty trappt.m dill's, which aiWd great lacrlilios lor raising the ore and 
for draining the water. 

The usual method reported to for the purpose of mining a vein, the 
position, underlie, and hearing ofwhieli have been determined, is to sink 
shafts Oil the lode where it is nearly vesical, or away from it where it is 
inclined, so as to intersect it at a given depth. In the latter case, it is 
necessary to excavate imii'.h unprofitable eronnd in order that the working 
shaft' may be perpendicular, fiiniullaueoie-ly with these operations, it is 
advisable to commence the construction of an ail it-level — a work requiring 
the exercise of the . highest judgment and skill on the part of the mining 
.engineer, not only to select the most advantageous .site, but to intersect 
.the shaft at a given point. The add-level ofien serves [he double juirpose 
of drainine- ihe mine am! of exploring the country lhr<un:h which it passes. 
Where a lode is profitable, the adventurers often expand large sums to get 
rid ofa few inches of water. Professor Ansied states that he has often 
known .£211,000 or J3U.000 expendetj in this way for the purpose of 
saving a single foot of water. We have belorc adverted lo the immense 
stims expende'l at the Consohdated mines on these objects. 

The contents of the lode are attacked by means of horizontal galleries 
extending between the shafts. These aie ordinarily driven al the depth 
of 50 or til) feet. Winces or vertical shafts are often' started from the ex- 
tremities of the !;alleries, for the purposes of ventilation and laying hare 
the lode. In this way the metallic contents ofa vein are cut into a series 

of oblong blocks, the removal of which is called atopemg. This is ac- 
complished in two ways-— either from above or below. In either case the 

tangular mass from 1 to tj yards in length and 2 yards high. While 1)8 
is carrying forward this work, another miner commences two yards be- 
neath the first, and in the same manner excavates the rock beneath his 
In this manner as many miner.: operate siimiiiaiieuiisly a-; there arc 
. between the two horizontal galleries. As they advance, wooden 
Kb constructed for the purpose of sustaining the attle or rubbish, 
l portions of the lode only aie taken down as are supposed to be 
Gcicntly rich to pay for the extraction ol the metal. This method of 
.working will lie readily understood from an inspection of the sections of 
the mines attached to the descriptions in this chapter, ; ; j;- '..''At , i; 
""le- ascent and descent of the miners is effected by means of ladders 
i against lite shaft, interrupted at every tea tathoms by floors.. Jn- 
. ; j : 
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veutions for ascending and descending by machinery have been put in 
ving of u 

ellected. 

The limbering of the shafts and adits forms in manv 
considerable item of espouse. In Cor 
is TTnrwegiati pine; in Germany, on 
Such kinds of wood as cart lie liad ; 
though tire importance of sound timberi 
and the condition of this portion of the 
ino which 1 



practice in thedeep mines of the Hare, and other districts whew the mines 
nave been worked to a great depth, by which a great s 

/all. the timber mostly employed 
a contrary, oak is chiefly used, 
the least cost are generally used, 
; in e\tensive iniiii;-! is very great, 
wk forms a considerable item in 
s been long worked. The quan- 
tity of timber in the Cornish iniiifls \t s-j ^re:it that it has been estimated 
that it would require one hundred and forty square miles of Norwegian 
forest to supply it. 

-The quantity nf liisihorini rci jui li-ti in the i .;■'■.;<: Snpei'iai mines in com- 
paratively small, since the walls nl the shafts are of firm ami unyielding 
■ * - iear the surface, where the rod; is broken and disintegrated, 



Thi 



■j.-.y.i, 



nexed sketch (fig. IS) will explain the method of timbering a 
izontal excavation through which a tram-road is laid for conveying ihe 
to the surface: 

f«- 18- ' In the Lake Superior land 

district, the resinous trees af- 
' ■rd the best material for tim- 
bering; and the tamarack, in 
renL'th and durability, will 
.■ ohtililv be found superior to 
all others. Thespars should 
olVheir hark, ns, 




ted princinal- 
. At the Cliff 

mine it was the intention of the proprietors to put up steam machinery 
for this purpose during the past winter, which we presume is now in 
successful operation. 

This agency will ultimately bo employed at all the mines, even where 
water-power can bo nr.ule ai':,ilab!..'t for! in n region where the climate is 
so rigorous as on the borders of Lake Superior, and where for months in 
succession the thermometer does not ran;;" above the fretting jmint, tliere 
is too mui; h uncertainty connected with the use of the latter. In tile 
stamping mills, during the intensely cold weather, it. becomes necessary 
to resort to fires to prevent the steam fn-ni eotifealing on the engine, iii 
louif icicles, and the ice from forming on the stani|>-heads. In an ex- 
y hundred people, un- 



it be a 



The 



day to day, the s topers following fast on the driver 



'orfcn 
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: Thetisua I whim employed in the mines is exhibited in ihe annexed out: 




A vertical axis supports a drum on which a rope is wound and unwound 
■the ropo passing over fixed pulleys, called poppet-heads, and being 
attached to the two kibbles or buckets, one of wliich descends as the 
other ascends. In raising the hcniry m.isses of copper at the Cliff mine, a 
powerful capstan is used; in Mnn.:.\]r.n with suitable tackle, by which a 
weight of several tons can ho raiiiifd. 

Huriug thus briefly noticed tin: gi-n'sial nature of the exploration, we 
■will now proceed to describe tin. prn:ci]ial mines in this district; and to 
illustrate the method of workinf , and the -progress of the under-ground 
operations, we havo preparou si: rural sections, taken principally from 
survey«and measurements of M: Sill. 



The Uliff raineis situated on kc-veouaw Point, about three miles (turn the 
lake shore, in the southwest, nuai'ifi- section 3li, township .'i.S north, range 
32 west. A range of elevated hillr .sweeps round in a crescent form, tri nding 
■in a south westerly direction, ami limning the western bomidarv '-f the 
.volley ill liagle river. In places these hills attain an ele ration .'t 600 
feet, anil towards the valley present bold mural escapmenls, whdo on the 
Bide cipi.si'd to tlie lake the slope is gradual. This range is eomp.ied of 
tnippejii roeks. The summit is capped bya hard crystalline gnwt. stone, 
as at i be Cliff mine, passing into a leldspathic porphyry, as ui tlx. Albion. 
Below, and lorniing the base of the ridge, is a ^ult of granulai o.ip, oc- 
casional!) amygdaloidal. Between the two thcro is a thin tnjli 1 1" i-laty 
chlorite dliJut twelve feet in thickness. These bulls dip to the nor.l.ntHU 
.inglo o] 45 3 . conforming in this lespect to the inclination of (if .feuiial 
i.ieks wl.ich liatd; the range on the north. Wherever veins' are onseived 
in the gn-.ciii.imie, they are Ibund to be pinched and barren; but whi-re 
they enter tha compact or granular irap they expand in width *nd bt- 
come dinged with metal. This trap has a good degree ol Amines'-, and 
consists ol labrador feldspar, and chlorite. It has been remarked that ihe 
besi rotk in thin region lor productive veins is neither a crystalline gret u- 
stone nor a soil porous amygdaloid, but a granular trap, with occasional 
aiiiyudiiii's ..fald^d ltifoni;li h, an. I possij-siii b ' a good degree of consist- 
ency. Where veins enter the greenstone, us before remarked, they be- 
come pinched; where they penetrate the soft, amygdaloid, they become 
scattered and lose themselves. 



uigiiizM by Google 



128 



Doc. No. 69. 



Tlic lode of the Cliff mine is seen to occupy a break or depression in 
the hill, and thence can be traced to its base. It was discovered in tho 
summer of 18-15, and during the succeeding fall a drift was carried into 
the greenstone about one hundred feet, (see plan, A_.i and between that 
point and the summ it several others were opened. A\ hen first discovered, 
the vein could only he seen in the upper licit of greenstone, the metallifer- 
ous zone beiug concealed by delritus. No one could have inferred from 
its appearance at that time lliat the enortiious masses of copper cxislcd but 
a short distance below which subsequent explorations revealed. It was 
examined by Dr. Jackson and .Mr. Whituev conjointly, about the time of 
its discovery, who reported that the surface indications were Dot highly 



sit inch or two m width- the ganguc was mostly preh n ile. with copper 
assneiai.'d with silver, incrusted with beautiful capillary oi ysiaN "t- red 
oxide, l-'uriher doum the vein was again exposed: hero it hi"! expanded ' 
to the width of nearly two feet, the veinstone consisting of a series of 

Up to this period the sandstone and conglomerate, were supposed by 
many to afford the best mining-ground, and that to this source they 
were to look lor permanent supplies of the sulphnrels of copper. 

During the winter of IS-lo-'-ib, some Kerman miners, tn clearing away 
the. talus near the base of the Hilf", discovered a small loose specimen of 
mass copper. This stimulated them in their researches, which resulted 
in the discovery of the vein in the belt of granular trap (/.) about twelve 
feet to the east, showing that it had been subjected to that amount of 
heave^or dislocation. From that point a level was carried into the hill 

ment to those engaged In these pursuits, and'mduccd them to persevere." 
It also demonstrated the true source from which the loose masses occa- 
sionally louiid on tbe lake shore had been derived. It demolished the 
landfill theory advanced by at least one acologin as to tho transport of 
' the Ontonagon mass from [sic Hoyale, and showed that it was not neces- 
sary to resort to iceberg* and changes in the relative level of land and 



satisfactorily for its' position. From that t.. . 
present day, hardly a month "has elapsed without developing new masses; 
and their occurrence; so far from creating wonder, ;s rc!_Mi<b'd as a matter of 
course. The largest single mass hitherto exposed weighed about fifty 
tons. The position of the mass copper in the vein is indicated by the 
spaces between the dotted lines marked _M. while the intervening spaces, 
niaiki:ii S, afford stamp work. 

It will be seen, by reference to the plan, that the levels 1,2, and 3 have 
been extended northwardly into the greenstone before described, but in 
no instance hits the vein been found alter having pierced that rock. This 
arises probably from the lateral dislocation before referred to, the true posi- 
tion of the vein being twelve feet to the west. As a matter of curiosity 
even, it would he desirable to cross cut to determine the extent of litis fault, 
and the character of the vein where it enters the greenstone, [t will, 
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-without doubt.be found h-ss metalliferous at that point than in the granu- 
lar trap which coiitoins the present workings. 

The deepest shaft in tbis mine lias been simi; 270 fret below the sur- 
face. The other hi-., are litlie less in depth. 'I'in- adil, whirl] drain* the 
mine to the depth of 100 feet below" the first gallery, has been extended 

The force employed in this mine ailhe present lime consists of 1 GO 
men. The mine is under the management of Capt. Jennings, who has 
displayed mwb energy and jnilgmeel m developing it. If any criticism 
may he allowed, ii would ho to the effect thai there has been im increase 
in the force for the last eighteen months. The openings in the mine 
should lv; in advance of the slop;* woik. liy pushing these lor ward the 
country is e\plored, ample space is given to the miners to wark, and op- 
p'Tt'iniues from lioie In time aliorded lo increase the force. 

The machinery employed [hr raising the ore and freeing the mine from 
water is admirably contrived ; bin the mine is now so thoroughly opened 
that the company will soon substitute a steam-onginc in the place of 
horse power, i The stamps erected here were the first which operated 
KU^rr>;!::i!y, anij liny: spit™! .is a m i l,.] for the mines in other parts of 

the district. 

The connexion between the different parts of the mine is exhibited in 
Plate VIII, which is to be regarded as a plan, rather than a lands -ape. 
The cliif in the. bark sroiunl con.--i.\ls of the crystalline greenstone, before 
described. The vein traverses it in a nearly perpendicular direction, 
pierced by several galleries win. -h < vi. :i I no groat distance, as will be 
seen by reference to the section, Plate VII — the vein here proving to be 
contracted and meagre in metal. The mining ground, represented in 
Plate VII occurs hehw the cliff of L'recnslonc id a belt ot ainyg-bloidal 
trap, and the relations of the two roeks are exhibited in tbc plan last re- 
ferred to. The poppet-beads and whim;; for rising the ore and water ore 
seen at the entrance o( the shafts. The building near [he centre is use J 
for calcining the rock preparatory to stamping it, assorting the ore, ana 
cutting the mass copper. The hndding on the extreme right contains 
the stamps and washing apparatus, which will be described in detail in 
another chapter. The productiveness of tbis vein may he inferred from 
the amount of stopeing which baa lieen dene, which is represented by 
the dark portions in the section, Plate VII. The disposition oi the attle 
is also ihore represented. 

Prom the reports of the trustees rendered in 1S49 and lSaO we gather 
the following information: 

The amount of capital stock paid in by the stockholders = §110,000. 
The personal effects of the company on thejstof December, 1BAS, were 
8110,1182, leaving a surplus of Jill, 105— a sum a little more than equiv- 
alent lo the entire capital slock. This statement does nol include ihe 
mine, with its fixtures and improvements, such as the stauipiug-niill, 
furnace, &c. 

9 
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The net products of- the mine, and the expenses of mining proper, 
from the commencement, are given below: 

FrodnEM. Gxpeiuct. 

1846 - - 1 - - -. S3,S70 05 9:',2.2IX) 44 

1847 70,977 32 61,737 85 

1848 - - - -' ■- 166.407 (te 67,667 58 
.1849 ..... 244,237 34 106, 9(58 77 



This embraces such expenses only as were incurred at the mine; 

cost of Hnii^[iMi-[iiii"!j m lin-mu i- S 1.1 ivr in si ; m Pittsburg, g7. 50. The 
iiiriiit.'HUil (.■\[x:i^cs i'ijioiuit to about pet rem., in addition to those of 

The company hove erected the necessary works at Pittsburg' lor smelt- 
ing and rd'niiir; the n.ipi:er, and they cslimr.lc that iho shipments for the 
VCiti- i.mHina I >(.t. rulicr. I Kill, will amount tci tjt'A) tons ri' ri'fiiu'd ''tipper. 

The product m silver lor ihc year ISJ'l was -v-d^itM 30. 

The following table exhibits the monthly products of the mine for the 
two yeur.i ending December I, and the diameter of the ore.. It will be 
seen that, while the amount of the barrel ami ^t.isiip- work has hm^ascd. 
tlic amount of mass copper has slightly diminished. 
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North American mini-.— This mine is situated in the NW. quarter of 
section 2, township 57 N., range 32 W. Its geological position is similar 
to that of the Cliff mine before described, both being in the same range of 
cliffs, and occupying adjoining quarter sections-. The veins, however, arc 
distinct. From ihe surface to the point li, in the smaller shaft, the lode 
Hips -S.V- below the horizon, where it is intersected by a small vein or 
feeder, beyond which, in its downward course, it dips but .me foot in six. 
Thefollowingskeich represents a cross-section above the point B. Here, the 
Fig. SO.' lcMle was found to be of little value, contracting to 

a foot or eighteen inches itt width, and affording 
stamp work of an inferior quality. Below, it in- 
creases in width, ami becomes highly metallifer- 
' ous. At the point C, another feeder comes in, 
which, like the former, enriches and expands the 
lode still further. The walls are very variable. 
In some places, they contract to a mere fissure; 
again they expand to seven feet. This exnan- 

ugh the entire length of the lower level, it has been 
Ibtmd sjoiiil, containing in snmc places mass copper. From an examina- 
tion at tin 1 depth ill' ninety-five feet, it is inferred that the veinstone is 
3 or per cent, richer than that taken from the second level. The stamp- 
worlc, at present, yields about T per cent. This estimate, we are aware, 
is 3 per cent, lower than the agent rates it. From every bunch of ore 
containing .'(0 tons there are taken 4 tons nf what is called barrel work, 
yiWdina ID per cent, of" cupper, and the addition of tbo masses at 00 per 
cent, will make the average yield of the contents entire not far from 
9i per cent. 

The gross amount of copper taken !.n:n tin; mine during the past year 
is not lar from ! ,400 tons, which will yield liiOA tons of pure copper. 

The mine has not been opened sufficiently, except within the last seven 
montlis, to admit workmen to advantage. Thirty-five tons of copper 
have been torn t» n:a:i;ei durmi: the past season, and the product for the 
next season may hi- safely rated at 200 tons. When fairly opened, it 
will annually yield from 400 to 600 tons of pure copper. 

The stamps connected with this mini: are the best hitherto erected in 
this^ region. They are driven by a steam-engine, and with eight stampers 
;are capable of turning out 80 or 90 tons per week. 

Appended to the section is a view of the vein as it appeared at the 
point A, in the lower level, 180 feet below the surface. A sheet ol native 
■copper, one foot in diameter, was seen to occupy the foot-wall, and to ex- 
lend from the bottom to the top of the gallery. The other portion of tho 
■vein, one foot in thickness, was composed of calc-spar, quartz, chlorite, 
and cptdoic, filled with small spangles of copper. Its course is N. 58° 
W. — cutting across the formation. 

This mine at the present time gives employment to GI miners and 24 
each case to 



These workings have been prosecuted under many disadvantages a 
discouragements: hut through the cm rgy of Mr. John Bacon, thn wi 
they have been overcome, and the company are in the p 
of tile most valuable mines In this region. 
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, Minnesota mine. — This mine is situated about two miles east of the 
OuwiiLi^Dii rii'i:i , rittf! fifteen milts from its iimittli, (NW. quarter section 
15, township :">U N., range 119 W.) The trap mnites lien; 'run ill a NE. 
and SVV. direction, and attain an elevation of about 7(10 feet above the 
lake. Like the range of i-C.-v. -eenaw I'nim, ih«y are iliinked by sandstone 
ami conglomerate, dipping northerly, besides cnntaiimi g intercalated Intls 
of these detrilal roi.ks. Tin: section of [lit: adit appended to Uie plan of 
[Ins mine shows tiie relation of one of these sedimentary hods to the 

^This vein belongs to a system totally distinct from that of Keweenaw 
Point. While the hitter system crosses the formation at nearly right nn- 

° The indbf^rt'IS Ms^nYs^rth 52°, which is parallel with the 
sandstone seen at the base of the hill. ( Vide section of the adit before 
referred to.) The veinstone r, insists ofopidole, chl'inte. ijuarlK, and cale- 
spar, distinct in character from the woll-rock. The walls of the vein 
are, for the most part, well defined, exhibiting the grooved and polished 
appearance, termed by the ('Jorin:iii?;;.'/f.-tf«.i-if/cs. Throughout the genetic, 
copper exists in masses, biuiches, and spangles. -Silver occurs in places 
in connexion with cale-sruir ami ctiloriie, one specimen of which weighed 
eight ounces. In the spring of LSI 1 .!, we examined this mine before any 
sl(j|n:iiii; h:id bee;! done. The drift ha.; been extended between the two 
shafts, 1.16 feet apart. At the point of intersection Ijcwwh shaft Kb. 1 
and the drift, a mass of nearly pure capper five feet in thickness was ex- 
posed, occupying the hanging-wall. A few feel east, it was observed lo> 
change its position and occupy die foot- wall. The sheet copper appwred 
to be nearly continuous aclweeii the two shafts. The width of the vein 
at the point where the level intersects the shaft No. 1 was found to be 
eight feet, ,but at shaft No. 2 contracted to three feet. This increased 
width is due to a feeder or branch which intersects tin? main lodf: 
and becomes merged with it, where shaft No. 1 is sunk. To the wcsLof 
this point, a drift has since been extended eighteen feet in length and 
thirty- (right feet below the surface. Here, the vein expands to eight 
feet, and is almost entirely filled in with sheets of native copper. 
Shoots branch oil from the main mass, occupying the fissures, so as to 
interpose a brazen barrier in further driving in that direction. These 
masses can only be reached by sinji«iiij,' irmu the ailil-ievel upward 
until they are in torse ('.ted, and (.hen diivina along iheir sides. Dy means 
of powerful sand-blasts placed between tin: sheets ami the hanging- w;dl, 
they can be thrown down; after which, a great amount of labor remains 
to be perlbrniod. in c.i t liny them iulo i.locio, so that they may he removed 
to the surface, where they must undergo still another subdivision into 
blocks of one or two tons weight, that they may be transported to the 
river. The sheets between shahs Nos. 1 and 2, where the vein was sloped, 
yielded no masses of any great thickness. At shaft No. 2, 42 feet 
below the surfiec, a mass of coppe! was Mrui"k, and the sinking contin- 
ued beside it to the depth of 55 lire:, which was found extending into trie 
level westerly. Portions of this mass were taken down, while other por- 
tions remain on the hanging- wall. These points are indicated by the 
letters M, ill. Here, the vein is five feet in width, composed not en- 
tirely of materials distinct from the wall-rook, but of intercalated portions 
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? f ^ „, Th i s ?™ the characl <"' of the vein between shafts Tics, 1 and 2. 
in shaft No. 8, ISO feet west, th« rein is 28 inches in thickness, including 
the tacky portion, ami presents the following section: 

Fig. ai. L . Quartz and chlorite, with copper in strings and 

2, 3. Beds of rock, similar in- the wall-rock, with 
thin sheets of copper filling the seams, in sufficient 
abundance ui pay for working this portion of the vein. 

4. Quartz, chlorite, calc- spar, sod epidote, contain- 
in;; n large jwr coinage of copper, irt masses, bunches, 

rtai " V"? 




the ancient miners, the position of which is indicated in the plan. (See 
shaft No. I.) 

This was sent to market before r he company had fairly commenced opei 
Tations. During the past season, there have been taken from the mine 1 
S7 tons of copper, in masses, es-hmated at "■'> per cent., an<£ TOO tons of 
stamp. work, estimated at I' per cent., mnkme in die aggregate 84J tons, 
of pure copper— the mass of the veinstone yielding: nearly* ll.| per cent. 
There are now exposed, in the sluslis ami levels, about 30 ions in masses,, 
besides a considerable opi'mlily of srimp-work. 

A. year has not elapsed since this mine was opened, and nwie of the 
shafts have been emended to a greater depth than 57 feet. No mine in 
the country has produced so grent sn amount of eoppr, with the same 
amount of labor and capital expended. We cannot find its paraSel in the 
whole history of mpn^r-nmiitn;, wherever prnseeuted . 

Plan of t/ie mine.— An adit-level is now being driven from the base of 
the hill to intersect the vein, at nearly right angles with its course- at shaft 
No. 3. Its length, when completed, will he 315 feet. Thence, it will be 
extended along the course of the vein so as to strike tho several shafts. 
: Shaft No. I will be intersected 77 feet below tho surface; shaft No. 2, at 87 
feet; and shaft No. 3, at 8ti feet. The shaded portions represent the pre. 
sent workings, while the light portions show what remains to be- accom- 

■ [dished. The ancient workings are indiea'cd by a series of oblique iines. 

The Minnesota vein can be~traced along the surface for the distance of 
a mile or more, and in this respect it admits of the employment of a 
greater number oi miners than any vein yet discovered in the copper re- 
gion. The containing rock is a dark-gray, mottled trap, of a -granular 

■ texture, with r.e,~asional alme-nd shaped e;ivnn;s ilmmah it. It breaks into 
ihomboidal blocks, and readily yields under the drill. Its constituents are 
hornblende, feldspar; and chlorite. 

The section of the adit protracted 3011 yards north cuts no less than six 
veins, some of whieli conform in dip to the vein now wrought-, while 
others intersect the rocky planes perpendicularly. 

The company now employ 8.1 men, about one. half of whom are as- 
signed to the mine, while the other half are empteysd in erecting the 
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necessary buildings. These will consist of o whim-house, a house for 
calcining and assorting tin: ore, a r-l;««ti[ii rig and washin^-mill, with a 
saw-mill attached. Thoy have already crectH live d woliiiiy houses, 
two smithories, two bams and other out-htulilinp-s. and a commodious 
warehouse, on the right bankofthc Ontonagon. They have eon si rue ted 
an excellent mad to the river, 2J miles distant, and'eteared and culti- 
vated about 4j acres of land. They raised during the past year 500 
bushels of potatoes SOU tmshfils of tt i j-j - 5 jj*s . and other vegetables. This 
work seems almost incredible, when it is considered that, a year ago, 
there was hardly a trot! lulled oil the location, hardly a cubic foot of rock 
excavated from trie vein. ' 

Northwest mine.— T\\\s mine is simato;! on ICeu'ei;it;nv 1'oint. (section 
15, township 5> N., x-mvzc HO W.,) in the same belt of trap in which 
are contained the Cliff and North American mines. It occurs on the 
.southern slope of the northern trap range, and overlooks .the valley 'of 
the Little Montreal river. 



Fig. 81 

*' 13 2 
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The above sketch will convey an idea of the nature and extent of the 
workings. The rock is a dark qrav ennoaol lino, oci'-asiin^illv iiinvL;da- 
loidai. To slit: north of shaft No. J, occurs a belt of congimnerato about 
12 feet in thickness, with a northerly inclination of Jo reprising on a 
brecciated (rap. Within a space ofliitll yard- are three distinct and well- 
defined veins, whose hearing and underlie are as follows: 

Hast vein, bearing north 1 Bi" cast, underlie S° east. 

Middle vein, " ' " ISP west, " S° west. 

West vein, " " IT" west, " 12° west. 

It is not improbable that all may ultimately be found to converge and 
Ibmi a single lode of great power. The main workings have been prose- 
cuted dB the eastern vein. An adit-level lias been driven 50U (eel ; when 
■extended 13b" feet farther, it will intersect shaft No. 4, at the. depth of 73 
f»et. Another gallery has been opened, (ill leet below, and a portion of 
the lode removed, the Mopeing being represented bv the shaded lines. 
The vein, along the course of the adit, is well defined, and varies in 
width from a few inches to two leetv In the northern part, where the 
present workings are prosecuted, it expands to 2^ feet, and is highly 
•charged with copper. 

At the- northern extremity of the soeond level, the vein is 31 .inches in! 
■width. At the bottom of shaft No. 3, !K) feet from the surface, 'the vein 
is observed to have a greater expansion than at any intermedia to point. 
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Its impregnation appears lohave [alien place alt wo differe nl periods. The 
' western seam is cem|Hised ofchiorile and spar, with iiut. Little quartz ;. 
the copper occuring di=scniiiiali:d and in thin plates. 'I.'hi' eastern seam is 
composed of tjiiiirw and oale-spir, with but liltle c'.derile— the copper 
occurring in masses, bunches, and strings. 

Where the figure was oiiwrvcd to he suhsideut, iho walls came almost 
in coutacl. Where, on the other tutnd, the fissure was nearly perpen- 
dicular, the vein had the widest expansion. 

Two shafts hare been sunk on the west vein, each lo the depth of 50 
feet. From 6ue of these a level has been extended SO feel, and. a 
portion of the lode removed, and musses weighing a ton and upwards 
have been taken down. This vein promises to he of great value. 
The product of" this mine, according lo the best information, up to the 
present time, has been 30 tons of mass copper, yielding 50 per cent., 
and 5U0 tons of S per cent, stamp work. The presem fnrce employed 
consists of iiii miners and Isi surface men. 

Capper Falls' mine — The old mine is situated on llie northern slope of 
the trap ranee, a'lont two miles from the lake shore. Within liial space 
there are lour alternations of nap and conglomerate. The helt in which 
the lode is situated is only a hundred and lil'ty left in thickness, and dips 
northerly at an angle ol' 33°. A t if 1 1 of ro!iL'|..i in crate reposes upon it,, 
forming the northern slope of the hill; while a helt of metamorphosed 
sandstone, fifty feet or more in thickness, occurs helow. The annexed 
sketch illustrates ;!it relative position of the iiiimous and aqueous rocks. 




So lotigr as the workings were confined to the belt of trap, the vein was 
productive— yielding stamp-work and masses, the largest of which 
weighed VI tons. On striking the sandstone, lmwevor.it was observed to 
i,^ m j nera ] contents and richness. The shaft li, has been ex- 



npM, 



and xha fissure 



tended through the 

appeared to be continuous tnrougn tno c 
depth of li feet in the .Sandstone, the vein 
Shortly after the intersex ion it was obscrvi 
ping rapidly to the west, and the other to 
tinned ■perpendicularly through the sands 

the right and left, lo the distance of 18 fe 
branch. In this stage the workings were suspended. It is desirable 
lo have these workings continued still further, as they will solve one <if 



o four inches, 
e branch dip- 

sight of both 
9 extended to 
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the most interesting problems in the mineral regjon — i. e., the changes 
which veins undergo in their pas.-atrc through (Hil'm-Tit mineral planes. 

The company are now developing a v.-i:i between sections if and 12,' 
known as the Ohilds vein. Its geological position is the same in refer- 
ence rn the sandstone as the one helmv described, h bears Cast of south, 
and dips westerly. A few feet to the west, another vein can be traced 
along the surface, in which may be seen pits which were sunk by the 
ancient miners. An a lit has been eommen 'ed . \vliieh will be extended 
256 feet, when it will inject the shaft on the Childs vein at "the depth 
i.'f til (eel, ami in its pmgrcss develop lite other vein. 

The belt of trap is much wider, at this point than at (he aliand-e.ed 
mine. In sinking the shaft, some masses of copper were lound weighing 
from thirty to filty pounds; hut the disseminated copper was' incon- 
siderable. 

_Vcar the centre of section 12 is another vein, on which a shaft has been 
sunk to the depth of thirty-seven feel, without having developed much 
copper. The vein is about a fool in width, the gan.mc- of which consists 
of calcareous spar, with traces of chlorite. The shaft is in the upper 
portion of (he trap bell which underlies the sandstone at the old works, 
and takes inlo its composition ;i large proportion of chlorite. 

Thirty rods to the south -south"' est is another' vein of much greater 
promise. The course is nearly; north and south, and the matrix consists 
of prebnite, highly chained with particles of copper. 

The total product of this mine up to the present time is as follows; 
Copper mosses and barrel- work, averaging 70 percent. - tH), '.i.T.i lbs. 
Stamp- work, averaging 10 per cent. • - - 497,500 " 

Total - - - - ,' - 588.459 " 
The Nort/iuttsUm mine is situated in the same trap belt as the North- 
west — the same stratum of conglomerate showing itself near the brow of 
the hill. It is in section SJ1, townshipoS north, range 5S west. The vein 
crosses the formation, bearing northerly. Two trial shafts have been sunk 
to the depth of twenty four and thirty-six feet respectively, which yielded 
copper, in masses and disseminated, in con.-;:;; era hie abmniano.:. Tj-.e in- 
tiieaiii us a.-e that this is a vein of much power, and the company. in 

l'/i'j:.nij;, timidly L:iiie tiii(je::iir, mine occurs in Lie bi;il o:.' Kaide 
river, about a mile above its embouchure. This tract was among the 
first located in this legion, ami this company among the first to embark 
in mining adventures. In the early days of copper-mining, this Iode.wns 
represented as pus.'esaiiL.' unp^raiicied ncline — — the sliver far exceed in 
the copper in value; and these representations contributed powerlully 
towards the creation and maintenance of the cupper mania which prevailed 
for a time throughout die eastern cities. The most extravagant ex- 
pectation)- were firmed . and the. must exaggerated statements" made, as to 
the mineral wealth of the country. Many were doomed to a speedy and 
bit(er disappointment; but the ultimate eliuots hale been to divert capital 
into a new and untried channel, and develop, the mineral wealth of a 

• The firal report of the [railed con mini « etaltmsm of At result of an asray as fol^iwi: 
Id • Ion of rock — 

' " Silver, 153.56 pound., T»!uedii f3,053 90 

» Copper, J03.57 pouDiJi, wlacdol - - - - - B3 57 

-, ■ ■ »3,13S 77 
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legion which, but for these representations, might have remained for a 
longtime unexplored. 

This vein, as belike remarked, is situated about a mile from the lake 

iiltcrnaiiMiis of (rap and c n numerate. From the fact that veins exhibit 

their parage through ihfrorent bells of rock, it is evident that the best 
mining-ground lies somli of ihe.-e alternations. In that direction, how- 
ever, it is cirotimsciibe.l by a bcit of hard, crystalline re en stone, in 
which the veins are scidom well developed. 

The lode is seen in the bed of the'stream about a thousand feet above 
the main shall, where it is distinctly marked. The matrix consists of 
calc-spar, prchnile, -and radiated im;.^; containing native, copper in strings 
and disseminated. It is from one to two feet in width, and bears north 
17° east, with a slight dip to the east. Tiicncc it is to be traced down 
tin: stream, oceasionallv concealed by loose rocks and gravel. In the 
winter of ISj-i , a trial shaft was commenced at tiiis ]mim, on the left bank 
of the stream. This, however, bad been prosecuted only to the depth of 
twenty feel, when it was, under the direction of the mining engineer, 
abandoned, and another shaft commenced further down the stream. Here 
there was no appearance of a vein ; no gangtte distinct from the wall- rock ; 
no powerful fi-i-nre to iudioaie the d:.~ location <-\ the ma.--; i.o polished 
surfaces on the face of the cliff. The true position of the vein was several 
feet to the east, in the bed of the stream; but it was not apparent, from the 
ace u nml at ion of water-worn materials. The shaft was sunk through a 
dark- brown amygdaloid, with iitile adhesion between the particles— the 
amygdidis hoim.- filled in places with native copper, exhibili iig occasional 
points of silver. This peculiarity could he traced lin'a distance of eleven 
feet from the stream, becoming less apparent as it receded from the bank. 
On the immediate hank, however, the rock was less amygdatmdal, and 
took in a larger proportion of chlorite. The change in the location of the 
shaft was injudicious in two respects: 1 . The old shaft was on the vein, 
and, had it been prosecuted, would have proved it, while the hew shall 
was not on the vein, but to the west of it. 2. It was located so near the 
river bank, lhat the water percolating through the. fissures proved a con- 
stant source of annoyance, in the progress of the work. 

In his report to the company . the mming engineer represents the vein us 
eleven feet in width — a vein of greater pmver titan any three thus far 
discovered in this region — eighteen hundred feet in length, as far as known, 
and contninma an amount of ore, nlreadv exposed, which i.onld not be 

As ?hc\hnft\vasVn^^ inds^ations^Tco^r^ecamc 
less apparent, until finally they disappeared altogether, and noihing wan 
brought up hut barren rock. 

At the depth of 60 feet, if we mistake not, the miners came to a poekelin the 
rock filled with gravel and water- worn accumulations. They then drifted 

' Vi't J 1 ,,,,;, r.-im.: ■Tl:i- Wh !■■ .ill- " rl,-; n ii ■ lu.r.Jri- i 

ftet. hi ICiilft .1 Hiil.lMloii.'ijprslvrf K <>! ,l,t,nj.;! ..rni-J'l- ■.'I1.-..MIV ■/ l:rc Ii a'lil ]■ u 

prolmi-.i; tli.il ii Wlii liu : d .1 i.ik.il,; : ■....all l!l..,L,i;i|..i l u l,.i: ci;Ml-.:i i, j 1 r t: il tint. Ilia (iLivkjuh 
till I'-. - .111 .li-'jl.ia- .|i:;,ulhv ■ >!' ..■ Ii in 111 .1- ir.fl 11' ILN'i'j! ll,.: iy„r„ vcrv |>r.. '1 '.' . anil 
th,:t Hu rt- is nu iSfiii S >:.- of < ili.,v,.i:'i_- c.n- ci 11 ahnui.1 it i:in:i.ui ill the Jtj.tli nf ™, lumdrtd 
feet, of which Its-.-.- is :\r. (it.,! ..Inlay. ' • ■ [1 e.r: urn 1 ti us iiuiihb coniidcrnWi; dapih, toy, 
two humiiti! feel, it will be hBUUCl of lialc importance to Ii, pnKllfgtMtltin, Hmijt it iniglU 
to k parttriJ,." 
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under Oie bed of (lie stream in pursuit of (he vein, but t . 
In removing tisc water- vcem manuals, tbcv found numerous hoiihlc.-s of 
copper, vnrymg in weight from half an ounce lo ( "i t JC < pounds— so nnmer- 
oil', indeed, thiii portions of the gravel were profitably washed for the 
metallic contents. In tills connexion wa= Lilso found ;i mass of native 
-silver weighing eight pounds — die largest yet discovered in this region. 
The main shaft was carried to the depth of 75 feet, when the workings 
■were suspended; nor have they since been resumed. 

T[iat there is a vein of great richness on that location, and in the vi- 
cinity of the present working, is evidenced by the. numerous water worn 
masses of copper found in the hod "of the stream. They have not eoine 
from far. As the matrix of the vein is more yielding than the associated 
lock-, it lVer|ui-iilly ;<resc:'ibes the t! i n ■«- 1 ion of ii stream ;iud forms its bed. 
That will probably be found the case here. The pocket before de- 
scribed was excavated by the agency of the stream in the ganguc of the 

The west vein on this location, known as Sheffield &■ Nott's, is 
about 11 inches in width, and hears north 19° west. The veinstone con- 
sists of chlorite and calc-spar, traveling greenstone, resting on a porous 
amygdaloid. A trial shall has been sunk, which afforded indications of 
considerable value. 

Lae la BeUe viinc—Jiohrmian mine— The workings of these coin, 
panics have been prosecuted on the same vein — those of the former in 
the base of the Bohemian mountain, those of the latter on us summit. 

This mountain rises to the height of SlH feet above Uc la Belle, and 
from its summit is afforded a view of great extent and beauty. The rock 
consists of chlorite and feldspar of w highly crystalline lexiurc, and ap- 
pears to be of an aye posterior to the bedded trap in which the mines be- 
fore described are situated, since these beds are found dipping from it 
like [he strata of detrita! rocks. It v.- as preluded in vast irregular masses, 
forming a continuous line of 'elevation. The metallic contents of this 
rock are entirely distinct from those of ihc bedded trap. While the latter 
is characterized by veins a{ native copper, the former abounds in the 
sulphurels of copper, such as the gray and black sulphnret and copper- 
pyrites. 

Two iiets of veins hove been observed — one bnanng north 26J° west, 
which appear to be the main ones, and ariosher beanny noith SU° east. 
The ganguc consists ol cole-spar, chlorite, and quartz. Two shafts have 
boon sunk near the summit of the lull-one to the depth of 106 feet, the 
other to the depth of 75 feet — withou; dec ■.■loom:; a rich vein. 

The Lac, la Belle Company extended a drift into the hill, 309 feet 
above the lake-level, to the disiance of nearly dlltl feet. They found the 
vein 18 inches in width, and rich in the sulphurels. Their main efforts, 
however, hove been concentrated on an adii which starts -J 5 feeti fcove 
the. level of the lake, and has been driven 900 feet. As they havei cb- 
ablv left the main vein in the prosecution of the work, its value cat r.jt 
be determined at this depth without a cross-cut. 

No place on Lake Superior affords greater facilities for mining; and the 
efforts of the company deserve to be crowned with success. 

Quincg mine is situated near Portage lake, on section 26, township 35, 
range 34. The surface of the country rises somewhat abruptly from the 
■water, not in broken cliffs, but rounded hills. _ The .elevation of this 
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mine is, by estimation. 100 feet. The rock is a dark-brown trap, com- 
posed of hornblende, feldspar, and chlorite. The veil! knars north 43 c 
east, and 'Hps rapidly l.i i.:u: ijii.'ili. Cnrrcspcniiii]:; with the course oi llic 
formation — the only instance u if Lilt: kind observed mi Keweenaw Point. 
A tiring or branch was observed in a ravine near by, bearing north 45° 
wcsl, which fielded native copper in sheets: of considerable si/.e. This 
mine, at the time of our visit, had" not been sufficiently develojied to en- 
able us to form an opinion an to its value. 

Forsyth mine occurs in the southeast quarter of seeiion :i3. township 
57, range 32. The vein, which bears north west, is distinctly seen 
emtio!; a hill, which rites a hundred feet above (lie surrounding plain. 
Two years ago, a shaft was sunk to the depth of 70 feet, and two others to 
an inconsiderable depth, since which lime the work lias been abandoned. 
As the water hud fdb'd these excavations, it was imp.ssible for us to ex- 
amine the vein critically. From the veinstone linui^h: to-day, copiier ill 
sheets and disseminated was lound in consio^iable abundance. Kalive 
silver was also found in this association to an extent thus for unobserved 
in any other mine on hake Superioi. The external indications here are 
favorable; but we r.tc not advised whether the company purpose resuming 
operations. 

Albion mine is situated in the same binii's us the (.'lid' and .North Ameri- 
can, on section 11, township fi7 , range :iti. The flits', which, attains an 
elevation of nearly SUO feet above the lake, is composed of a hard 
crystalline greenstone, passing into a porphyry, where the crystals of 
feldspar arc imbedded in a matrix of hornblende. On the western slope, 
a '.bin but well narked vein, filled with arsenical, pyritons copper, > ob- 
served occupying a depression in the soil liir a distance of S(l rods. Sir. 
Stevens, the agent of tho company, informs us that at either end it 
branches into numerous- strimis and becomes lost. 

On the southeast side of the blul:'. a shall has been sunk to die depth 
of one hundred feet, stiikini; ibe amygdaloid at die depth of 97 feet, 
from the bottom of which a drift was extended into the hill along the 
course of the vein. The workings have not been prosecuted sufficiently 
to .determine its value. This rein bears north 40 s west. Its matrix 
consists of calc-spar and chlorite, with thin scales of native copper, and 
is about 18 inches in width. 

Forest mine. - This mine is situated on the northeast ipiarter of section 
3G, township 50, raniie JO, within the "limits of what is known as the 
" Cushman location," on the left bank of the Ontonagon river. The 
old workings, under the direction of Cushinan, on ihe north half of SCC- 
lion ;iti, do nol appear in have developed veins of much value. They 
have been described in a preceding paM of this report. 

"Tlie Dutch vein," on the northeast quarter of section 31, has been 
explored to ;l.u depth of about fifty lee:. Its course is north TO 5 east, 
-ranging with the formation; its inclination, 40° below the horizon. The 
veinstone is composed of epiik le ;itid ipiail/, tweivi; Jthi.-l in ll ; ickue-s. 
with thin plalcs of copper dbscuiinatu:! ill rough the mass, allordiug indi- 
cstious of considerable promise. 

In the chapter on ancient milling- we have described with some minute- 
ness the pits and excavations found on the southwest quarter of section 
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30, and on section 31. The following 6ketch may bo regarded as on 
Fig. 34. approximative representatiqn of the 

lonlmir of the cliff, and of the position 
if the veins on the latter tract. The 

■ - - - H— -n, 0 ancient miners had excavated to 

the depth of 19 feet, and this has teen continued !>v she adventurers to the 
depth of 23 feet. The two veins to the south, from their inclination, prob- 
ably intersect the main one at points below the 23-foot excavation. 
Should tht! iuclimitinn be found to continue cutting the strata or bands in 
the same plane, it will present the same phenomena as the main veins in 
Cornwall. A section of the vein, us il appears in the shaft, is uppcnded. 
The wail-rocks aiv mm posed of amygdaloid and graimhrlrap, witli u largo 
" ,miT "'" nf -'■'orite. The vein, which is about three feet in width, is 
composed of the following materials, and arranged in 
this order: 

I. A seam of laumnnile an inch in width. 
3. Calc-sparj quartz, chlorite, and epidole, with copper 




phBf 



openc 
Ohio Trap Rock m 



n mated. 

arbonate of copper, prokd'ly the 



uaenml, 
nd yield- 



with some minuteness in a preceding part of this report, and it would be 
superfluous to repeat the information there given. 

Adventure mine— southwest qua Hit of secnon :iti, rind southeast quarter 
of section '.',">, township SI, range :ss, in the Algonquin mountains. A 
cliff rises lo the Wight of more than 150 feet above the surrounding 
country, and to the south presents a bold mural escarpment, while to tho 
north it slopes gradually towards the lake. The rock is a hard, .crystalline 
greenstone, somewhat porphyrittc, traversed by occasional strings or 
seams, filled in with calc-spar and epidote, associated with native cop- 
per. We saw no watWeveloped vein — nothing to indicate a permanent 
supply of metal. A shaft has heen sunk on one of these strings to the 
depth of 20 feet, near the brow of tha cliff. 

Tke Ridge mine is situated on the southwest quarter of section 35, 
township 51, range 38, and is in tho same axis of upheaval. Workings 
have been prosecuted only to a limited extent. The ground in the vicinity 
exhibits numerous pits — the work of a former generation. At one point 
a vein is expsed, included within a feldspar and hornblende rock, dipping 
ta the north, which affords copper in strings and disseminated. This 
vein, like most of the veins in the region between Portage lake and the 
Ontonagon river, has a bearing and dip corresponding with the adjacent 
stratified rocks. 

The Aztec Mining Company occupy the northeast quarter of section 
36, township 51, range 38, and the northwest quarter of soctioH 31, and 
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ection 30, township SI 



, range 37. The point 

of section SI. A vein is seen near the brow of a cliff, Learius west- 
southwest, and dipping lo the north at an angle of 46°. It has not been 
siiflkieiuly opened lo enable one tu form an opinion of its value. 

The. IJoim/iifs llnuuhtun mine is on ihc noilheast quarter of section 15, 
township 51 , range :17. Two years ago the vein was opened to ilio depth 
of '10 fec( : when 'VirltiiT opi'iaiinhs were abandoned, Imt llie work has been 
resinned, muter the direction of Mr. C. C. Douglass, one of the most 



I'ilic.icti! n 



S engineers in llie region. Tiie vein . \vlii.-;li 



Shaft 



u- 1 I.I .;,„ .,!„. ,Wi Mow t!,e >..*», it espand, to a Width of 

S inches, and presents llie following section: talftoone 
amf'ahalf iiichos in width, 'and'nrarly eoiiiinuoils, oecu- 

, 8 Veinstonc of calcspnr, quartz, prehnite, and lau- 
lite, with diffused eopper. 

t ih( iranee of the drift the -licet cot -per is observed 

rruny llie liaiitmiz- wall, hut it very soon crosses the 
i and continues i.i'eontacl with the foot-wall so far as 

This is the bc 't-developed vein we have obserral in the hard rock. At 
the entrance of Todd's Harbor a belt of amygdaloid of a reddish-brown 
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color is observed dipping under the greenstone at an angle of43°; and if 
the shafr> :ivi: p:otracnyi w a Miilii-icut i!r-plh, diey will intersect it, when 

Hie vein will prubsibly lie found to undergo Bome modification. 

The company have sen! to market i. pound* of copper, which yielded 
7,5 per cent, of [mte copper. Tlx; mass of tin? vein-ione, however, will not 




The subjoined sketch rcpre- 
mts the workings. Two shafts 
are been sunk through the 
dome trap, intersecting the 

: the depthof 35 fee t! and 'in 
ic other nt 40 feet. West from 
mil No. 2, 1,800 feet, another 
laft has been commenced, 
to, and cpidote, with copper 
also in maiscs, the largest of 



Ohio and hie Royals Company 
at present eotifincd tn tcj'.ing a vein on' the southeast quarter of section 
township lili, rausc :!!, about two miles south of Rock Harbor, by the 
lake shore:. Its course is nonheaat; irs inclination, l.iS L ' to the northwest. 
Thus, although []s ciuuk i> coistiirinahlo to the exIs ci' elevation, its incli- 
nation cuts across the beds of rock" The vein is thirteen inches ill width, 
composed of calc spar, quartz, and epidote, with native copper in thin 
sheets adhering to the hailing, wail, and disseminated through the 
gangue. An adit has been started m-ar the water-level to intersect a 
abaft 25 feet deep, a short distance from the shore. The rock in which 
it is excavated is a dark-erav, iiramilar trap. The walls are well delhicd, 
andlhechnrarternf thfrock'is iavorahle^ This belt, it was feared, would 
not prove sufficiently thick to atford ample mom for working (he vein. 
The veinstone contains front S to 12 per cent, of copper, which is suffi- 
eiendy rich to pay for mining. 
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A small feeder comes into the vein on the left, about IS feet from the 
entrance 10 the adit, at which point it presents the following section: 
Fig-SH. 1. I^iimonte, 1 inch. 

2. Epidoto iiml qu;iit/, with breeriated wall-rock con- 
taining copper in bunches and disseminated, 13 inches. 

3. Fragments of wall-ioi-k, with strings of copper in the 
fissures, associated with (lie laumonite and epidole, 4 
feet 3 inches. 

A few rods to the south is seen another vein nhout 
^ eight inches in width. The matrix consists ofdaiholiie, 
'"'"heavily charged with native copper. It is in a rock simi- 
lar in character to that above" described, resting on which is a hard, crys- • 
lallinc greenstone. The vein, in ils upward i-minfe, becomes couirai-ied 
to a mere fissure, containing litilu copper, whore it enters the incumbent 

gVeetl.-IONC. » 

'i'iii: roll.uvini: Its have h, ::ii .-unit hv this i.'nNip:i]i>-. 1111. le; the di- 
rection of Mr. Douglass: 

One on the southeast on rotor oi seitiosi township f>f>, range 34. At 
the depth of :'Ji loot, they intorsc-tod the columnar trap, a continuation oi 
the belt described as occumiiLi ai 1I10 cSifhwii mine. The vein in the 
upper belt was three feel wide, but after entering the columnar trap it 
rapid, v co::ua.aed. mid at iku depth of 3.) fee; exhibited a taere seam a 
few lilies in width. 

On section 1 ;, township 05, rauau 3 1. ;i sliaft was sunk 40 feet; at the 
depth of 10 feet a belt of sandstone was .struck, which continued as far as 
the shaft was pvoseeuted, forming the foot-wall of the vein. 

Oil section 33, in the ;a;ne township and range, a abaft was sunk to the 
depth of 90 feet. The formation dips to the southeast, while the vein in- 
clines to the northwest. 

On section U), township li5, rang,- 31, a shaft was sunk to the depth 
of ■10 feci on a vein of epidoto and datholite two feet in width. 

These shafts, at the time of our visit, were filled with water, and we 
were unable to gather exact information as to the character and produc- 
tiveness of the several veins. 
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We have thus attempted to give, somewhat in detail, a description of 
the several mines now wrought in the Lake Superior land district. We 
■ have endeavored to exhibit thi: p:\sieipnl jiin.:Lin:iit;iia of the veins, their 
r;il!5P. extent, and mo:alhc Consents, 

When it is considered that nearly the ontiin copper region is an «nre- 
■claimed wilderness tl:c turners' settlements appc.T.riiic^ like mere dots on . 
its surface, covered '.villi a dense growth oi tree.'-, through which the ex- 
plorer with dillicullv forces a path ; and t!i;it. except where die streams 
have worn their bed's in the rock, or the hills terminate in bold and crag- 
ay ledges, the around is covered with a thick carpet of mosses and 
lichens, c'ilectinliy oonccalu;;: every trace of veins,— -it is surprising that 
such an amount of mineral wealth has been revealed within so short a 
period. This region had occasionally been traversed by the trapper, and 
the white man had coasted alone its rock-bound shores, at intervals, for 
"nearly two hundred years; but up to the year ISlt, when Hossghieu 
made his reconnaissance, we have no evidence that a really productive 
vein had been observed. To him is (o be ascribed [he credit of having 
first pronounced on the valise ui this region for mis. rue; purposes, :md de- 
lineated, with a graphic pen, hs L'eolnirical noilim-s. 

It is only about a year since the Minnesota mine, which is surpassed by 
none in the region either in extent or productiveness, was developed. 
The same is tvne, to a great extent, of the North American. 

As the country becomes opened, mid the means tor exploration become 
increased, new sources of mineral wealth will undoubtedly be revealed. 
'There will be an increase in the products of these mines from year fa 
^yea.r, until the national supply will exceed the national consumption. 

For certain purposes in the arts this copper stands unrivalled; in 
density and tenacity it surpasses sill the ores of copper. Hence, in the 
maim lac lure of wire, where extreme ductility is required— in the manu- 
facture of ordnance, where tenacity is lint chief requisite — this copper 
■should be employed. It would be proper for the government, in con- 
tracting for ordnance, with the double view of encouraging this branch 
of industry and seeurin- an article made of the best material, to insert a 
stipulation that they be cast from litis copper. The same encouragement 
might he given in shealhing the national ships. 

This copper contains a small per coinage of si Ivor— loo inconsiderable 
in most cases lo justify separation, but the' presence of which on h wires 
the value of the copper, protecting it, in a con""'" ' ""■ '' 

corrosive action of salt water. These qualitie 
it a preference in market over copper reduced from cue ores. 

We have estimated the product "1 the copper mines for the yea;- l.H-W 
at 1,200 tons. For the ensuing year it may be safely rated at 2,000 
tons; and a proportionate increase may he anticipated for several xsars to 
■come. * 

How far the product of these mines will go towards s _ . 
home demand may be inferred from the following table, which 
pretty accurately (at least as much so as any statistics- which a" 
•ble) the extent of that demand: 



Statement , furnished t»j the Risisfr nftht Tri-!tturij.r..rhi!,tiinz the value 
.of copper nnmanvfactumt annually imparted during the ton years 
ending June 30, 1S19. 



be 
pt 
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The following (able of the metals annually raised in Great Britain and 
In land is taken ("mm l)e la Heche's Survey of Cornwall, (1336,) but is- 
probably too low for the present time: 

■ Iron .£8,000,000 

Copper 1,300,000 

Lead 920,000 

Tin • 390,000 

Manganese - 50,000 

Silver 30,000 

Zinc - - - - 7,000 

.£10, 597, 000 

M. Verlet (Gen. and Stat. Rev., 1837) furnishes the following compara- 
rive statement of the yield of the different mines of Europe, taking Great. 
Britain for a vtnity: 

Great Britain ----- 1 

Russia and Poland - - - - f . 

France - - - - - - i 

Austria ■ - - - ■ - A 

Spain - - • ■ i 

Prussia - • • - - - - \ 

Sweden - - - - - , 't 

Tu.canyi - ■ ■ - - Vr 



PicdDi'iiil and .Savoy - 
Denmark' .... 
Norway - 

It will thus he seen how largely the mining int 
preponderates over that of any other nation of Europe, 
principal scat of v. : hose rniuiuir operations is in the Oal rac 
next in the scale. The productiveness of thesis mines is yearly increas- 
ing, and the relative preponderance "1" Great liritam is yearly diminishing. 
France, whose- mines are conducted with the most consummate skill, 
occupies the next place on the list. 

Our own country ahounds in mineral wealth. Our coal-fields, occupy- 
ing portions nt fourteen Slates, comprehend an area of KillJliH) square 
miles. Associated with them are extensive beds of iron, rivalling in 
richness those of Shropshire and Wales. Nuruormis Inniaces and foundries- 
have already sprung up along the lines of their out-crop, giving employ- 
ment to a kr-e nin'nher of operatives. Tin; lii^b price of labor and tin: 
remoteness ef the beds from the seaboard have operated to depress this 
branch of business, which employs a capital of more than §31,000,000. 

The Silurian limestones of the West, while they support a soil of great 
fertility, yield an amount of lead beyond the national consumption. 



•The mi ruber sl[.n-i-i'< 'In-'-^'v .!• r i a = I -.-■■> t: e... nimhis- >r,cr<i!m:iH in 
at ),W)0,001): 153,111111 lire actum: y ml j ^ycl ii, the mines. 



Gn-U I'.rils:n [ 



DitMznd 0/ Google 



Doc. No. 69. 155 

The value of the copper mine* and llieir influence on the national wealth, 
we have attempted to set forth. 

The richness and extent of the gold tracts of California surpass all 
of our previous knou'liiik'e of this class of deposites, and semn fabulous 
rather than real. It is to this region, also, that we can confidently look 
for a supply of quicksilver. 

The zinc ores id .Yew Jersey arc beginning to be advantageously wrought. 
It is extremely difficult to obtain a correct statement of the mining inter- 
est of the United States, as there is no statistical bureau to which those 
interested in this branch of industry am required to make returns. The 
census returns hitherto have been very imperfect. The following table 
can be remarried cnlv as mi approximation to the value of metals annually 
raised in the United States: 
Gold 

Copper 
Mercury 



§60, 150, 000 



fill), 1100. OUIJ 

16,500,000 
a, 400. 0<"W 
750, 000 
500,000? 



The mining interest of this country is in its infajicy. If the products 
of the California mines are as great as has been represented by those 

who have had the best opportunities Ibr artjuirinir i n H ■> rii isji , the United 

States ,n the present time is the niosi prolific in metallic wealth of any of 
the nations of the earth. The great chain of the Andes is protracted beyond 
the northern limits of Oregon. lliomdi on n vale less magnificent tban in 
South America. It is composed ossentiidly of die same rocks; and we 
may then-tore f oniiilently oxjifvl to (itid a recurrence of the same mineral 
products which characlcri^' it in pern and Chili. Thus far, in regard to 
its mineral wealth, it may be regarded as foil) pnruli vely unexplored. 

To show the products of the minus in did'enau countries, we have 
prepared til e annexed table, from tifi* most authentic sources within our 
reach, H Ltfa regard to the Son lb American mines, our materials are very 
ilctV 'I'll.: unstable chat. .civ' ol ;lio -oi in uiueiiis. !ln: ti i ■ | >'-r !■ etioti 
of the cus'.om.housc returns, and the amount of prccnu;* metals annually 
smuggled out of those countries, all render these statistics little turner 
than estimates. The mineral produce of China is undoubtedly great; buc 
it is all consumed within her own borders, and has, thi'ielbnij no cll'ect 
upon the market. The same remark is applicable to other Asiatic couu- 
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retary of the Commission 

■lilt of copper produced ill 
iwever, dons not include ■ 
i which we have no stntis- 
Jnce is entirely consumed 
nie authority, this amount 



10,(100 
9,200 
5,40il 



Other Slates of Ekirope '- 
America { United Stales 5,000] 
A aiauc continent i India ami Occanica) 
Japan .... 



■ ■ 



* - 
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CHAPTER V. 

ANCIENT MINING. 

Tlt'i'iowr itf a!><-!"Ht mining, rrctrnthii*, iiiiplrmsnts.- ■ lliu'li n/ili'/uit;/ 
to he ascrilifnt In tlirm .— Whr.llwr Ihrij run he trawl to the /iiouii't- 
lirilticrs. — Ancient works at the Minuesnta miites. — .1/ the Forest 
mine.— failure of tin: mnierh'h fount' in the pits.—lionrs. — h'riih no s 
of tumuli. — Kxtnnt of thrsr. irnrkiiiz" '"" thr Ontoiia^ni} n™ion. — On 
jieteeenaw Point. — On Talc Roijak.—May they not be traced to the 
aborigines'? 

That this region was resorted to by a barbaric race for the purpose of 

prncnrm; copper, hr,^ boko- u l«'ru„M^o to the whit? man. is 



mxitewuh- determined. The eri<k>»o 0 ;,f «h.> c,,rly Mining con^is iu 

the cvi::;riic!' ofii timorous excavations in 111-.' so] id rock; o(" heaps c : rubble 
and earth alontr the courses of the reins; of the remains of copper iiionsils 
fashioned into the firm of knives and chisels; of -tony hamrKcr?, some 
of which are of immense size and weight; of wooden bowk lor baiiiag 
water bom tbe mines; and nnmcrons levers of wood used in rsLs-hiLr the 
mass cupper to the surface. 

The high antiquity of this nule mining is inferred from the fict thai (he 
exktiii? race of Indians have no tradition, by what people or at what 
period it was dole-. The plac.-s, even, wore unknown io the oldest ol the 
ban. I until pointed out by the white man. It is inferred from i!v character of 
the trees yrowh::.' upon th't piles ol robbith— -between which and Ihosi. 
forming: the suiTonudtnf forest no pcrcepiibl.' did'orcjiee eau be de-«cted— 
from the mouldering slate. . f the wooden bilk-Is and lovers, and from the na- 
ture ol'tho nationals with which these excavations are' filled, cmsisiijit; of 
fine clay, cnvelopihL' half-decayed leaver, and the bones of the hear, 'the 
deer. and the caribou. This lillini; up resulted, not from the action of 
temporary streamlets, but from the slow accumulations of years. 

Traces of itnnuli, crnisuueied iu the iotoi of mathematical f ytire.s, have 
been observed, but not Slllricienlly explored to ike 00:00 al.isolo.'eiy 
•whether they be the work of art, and, if so, for what purposes they were 
intended. 

It is well known lhat copper rings, designed for brocck's. are frequently 
met with in the western mounds. We have several of the*c relies in our 
possession. There is no evidence that the rueeby whom ik>se structures 
were built possessed sufficient I; o< ivcled^i: of ibe metalhn .tie art to reduce 
and purifv the ores of copper. Aihniii iug that they dii I, should we not natu- 
railv reler to this reyion, iusteail ol' scokin.L; a more remote one, as the 
source from which these neileriais weie. derived.' Are not these copper 
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Tings a strong link in the chain of evidence to connect theancient mining 
Of (his region with the earth-works of the Mississippi valley? 

We will now proceed to the details of the discoveries thus far made. 
The most extended excavations are found i:i the vicinity of rise? QntoanLMit 
river; and to Mr. .Samuel I Kunpp, the intelligent n^-fiit of the Minnesota 
Company, belongs the credit of having first laid before the pithlie an se- 



as a p!a.:c of hybernation. Uv saw numerous evidences to convince him 
'that this was an artificial excavation, and at a subsequent day, with the 
assistance of. two or three men, proceeded to explore it. In clearing mil 
the rubhish they found numerous stone hammers, showing plainly that 
thoy were the mining implements of a rude race. At. the bottom of the ex- 
■cavation they found a vein with racked objections ol copper, which the an- 
cient miners" had not detached. This poiiit is ea=t ol the present works. 

The following pp-imr hi: explored some of the excavations to the west, 
where one of the shafts of the mine is now sunk. The depression was 
twenty-six feet deep, filled with clay and a matted mass of mouldering 
vegetable matter. When he had penetrated to the depth of eighteen 
•feet, he came to a mass of native copper ten (not long, three feel, wide, and 
nearly two fee! thick, and weighing ever six ioas. On diu -in^ around it 
the mass was found to rest on billets of oak, supported by sleepers of the 
same material. This wood, specimens of" winch we have preserved, by 
its long exposure in moisture, is dark-colored, and has lost all of its con- 
sistency. A knife-blade may he thrust into it as easily as into a peat-bog. 
The earth was so packed around ihe copper as to trive k a firm supper;. 
The ancient miners had evidently raised it ahout five feet and then aban- 
doned the work as ten laborious. Thev had taken nil' everv project!!!? 
- point which, was accessible, so that the exposed surface was smooth. Be- 
low this the vein was subsequently found filled with a sheet of copper live 
feel thick, and of an undetermined extent vertically and longitudinally. 
The position of the copper block, and the extent of the exploitations 
along a portion of the lode, may be seen by reference to the plan of tfie 
Minnesota mine, on page 133. The vein was wrought in the form of an 
open trench; and where the cdpper was the most abundant, there the ex> 
c.ava[/n:i extended the deepest. The trench is generally filled to within 
a loot of the surface, with the wash from (he surrounding sorface inter- 
mingled with leaves nearly decayed. The rubbish taken from the mine 
is pifed up in mounds, which can readily be distinguished from the 
former contour of the ground. v 
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A few rods to the west is another specimen of ancient mining, where 




they have loft a portion ol the veinstone standing, in the (nrmof a pillar, 
in order to support tlio handii;; wall. The rubbish in this excavation 
ha= not br.cn dear-oil away, so that its extern is unknown. 

These evidences are observed on this lc:.ilinii torn distance of two mid 
a bail" miles. Upon a mound of earth we saw a pine slump, broken fifteen 
te:'t frin n the (.'round, ton feet in c iron in leioi.ee, which must have grown, 
nourished, mid died siuco the earth in which it had taken root was 
thrown out. Mr. Knapp counted tliroi: hundred and tiiuely.fivi: annular 
rings on a hemlock . ^lowiii;:; under similar circtii nstan'-es , wlich he felled 
near one of Ins shafts. Thus it would appear thai these exploitations 
were made before Columbus started on his ravage of discovery. 

The amount of undent hammers found in this vicinity exceeded ten 
cart-loads, and Mr. K., with little reverence for the past, employed a por- 
tion of them in walling up a spring. They arc made of greenstone or 
porphyry pebble*, u-it 1 , a ?iomv, single or double, cut aruuiid, by which 
a witlie was attached. The following is a sketch of one of the larger 
3| class, the dimensions of which were 12x34x4 inches, 
and the weight 3!>J pounds. The smaller Hiss, 
wi'ighine, file or six pouuds, went probably wielded in 
mil! band. The anuexed sketch will convey an idea of 
' their form. 

In addin.iti to these relics, a copper gad, with the head 
. intielt balleiod, and a cnp|>or chisel, with a socket for 
I the reception of a handle, were brought (o light. It 
" coiltafnad the fragment of 4 wooden handle, when dis- 
covered, which crumbled very semi after being exposed. 
The timber in the excavation betiire described showed tlie 
marks of an axe, the bit of which must have been about 
two inches in width. 

Sir. Win. H. Stevans, the agent of the Forest mins, 
has discovered oilier winkings on the southwest quarter 
of section 3D, township ot.l, range HO, almost of equal 
extent and interest. They occur on the southern slope 
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Uf ahillj and consist of a scries of pits, some of which, on being opened, 
an. found to bo fourteen feet deep. They are arranged in four lines, fol- 
lowing tha courses of four veins or fccJurs. >all n 

.In cleaning out one of these pits, at the depth often feet the workmen 
came across a fragment of a wimden bowl, which, Irani tint splnitry pieces 
of, rock and gcavet imbedded in its rim, must have been employed in 

Barn nan ts of charcoal were found, not .only there, but at numerous 
places, lying on ihe surface of the rock. Sunn! have suppused that fires 
were kindled for, the purpose nl" iiiekiui; the copper, but the more reason- 
able supposition is Hint heat was mnplnyi'd to destroy tin; T>he^ion between 
the copper and the rock. fiefore the introduction of gunpowder, fire was 
tile great agent in excavating rock ; and even now, in iho llaiz arid at Al- - 
tenberg, two of the old mining districts of iMtrnpe, this a:;fi.l is employed 
to break down rocks of extreme hardness. It is quite as economical 
where fuel abounds as gunpowder in destroy ins silieious rocks. 

We can hardly conceive it possible tiir them to have made such extei.- 
aive excavations with such implements simply as ifioy have left behiru. , 
without availing themselves of the aid of fire. 

In one of these pits — southwest quarter of section 35, township SI , 
BU}jK. 38 — were found tha nones of a deer, in a jirctty good state of preser- 
vation. Fragments of the cranium, humerus, tind' of one horn (whish, 
to use the language of sportsmen, was in the "velvet" at the time of the 
destruction of the animal) were taken out... The smaller bones hod 
mouldered away. They reposed on clay, a tlmt above the surface of the 
pit, and were covered with i< cumulations- of day, leaves, gravel, aii.i 
sarid lo the depth of nineteen feet. It would appear that the animal 
either fell into tie pit or veuntred in to procure water, anil, unable to ex- 
tricate himself, perished. 

These pits, filled as they were with water, would not become the dens 
of carnivorous animals, and to no agency of theirs tire we- to attribute the 
position of these bones. 

In Ihe northeast quarter of section 16, township 60, range 39, near a 
' "nr m small stream, them is a mound which iias the appearance of 
^^^^j hawing^^ Mr. Hill^fr^rn whose note* 

' ' the base. ' ' 

There is another tumulus on the right bank of ihe Ontonagon river, 
si.v miles above its mouth, limy leut hiirh, and nearly circular, which has 
been supposed to be artificial, but has not been oxplored with a view ts> 
determine the point. : V .j J(1 ;£ <-. ,rn 

From the northeast quarter of section 31, township 51, range 37, to 
section 5, town-hip 40, raii.tre 40, a distance of nearly thirty miles, theie 
is almost a continuous line of aucicm piLi along the middle range of trap, 
though they are not exclusively confined to it.. ; ^niu aril 

Upon Keweenaw Point they have been found extending from Eagle 
river eastward to range 23, a distance of twelve miles, along the base of 
the trap range. A great number of hammers were discovered on th« 
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present site of the Northwest Company's works j which first led the ex- 
plorers to suspect thr existence of a valuable lode of copper. They have 
also been found at the Copper Falls mine, and at the Phomix, formerly 
the Lake Superior, mfce. ( At the latter place a copper knife was discov- 
ered, ^n the early explorations of [hat tract. 

Mr. C. G. Shaw pointed out to us similar evidences of mining on Isle 
Royale. They occur on what h known as the Middle Finger, and can be- 
traced loo cili wise for the distance of a mile. Mr. Shaw remarks that, 
on opening one of these pits, wide!] had Iwomo filled op with the sur- 
rounding earthy he found the iviitit: had been worked through the solid 
rock to the depth of nine feet, the walls beini: perleetk- smooth. At the 
bottom he found a vein of uaiive cupper eighteen inchts ihioii, including 
a sheet of pure copper lyiii^ aipdiist the root-wall. 

'('lie Workings appear in ha v<: hvvr. effected .simply by stnnr; hammers 
it ml wedges, specimens of which were iliuuil in ureal ahiiiidmiccatth.fr 
bottom ot" ihe pits, fie found no metallic implements of any description, 
and is convinced, from the appearance of tin; wall-rocks, the snbstanees 
removed, and the multitude of hammers found, that the labor of exca- 
vating the rock must have been performed only with the instruments 
above named, with the aid perhaps of fire. From the appearance of the 
vein and tin; extent of ihe workings, he conjectures thai an immense 
anion nt of labor had been expended, i le endeavored to I'md some evidences 
of the antiquity of these workings, but could discover nothing very sat- 
isfactory to his own mind, except that they were made at a remote epoch. 
The vegetable matter had accumuhted and filled up the entire opening to - 
a level with the surr.iuad iiiL' surface: and, in a icp-inn where it accumu- 
lates as slowly as it does on the barren and rocky parts of Isle Royale, 
this filling 1 up would have been the work of centuries. Upon this rege- 
table accumulation he found trees growing equal in size to any in the 
.vicinity. 

All will admit that the facts above set Ibrth as.-itrn to these excavations 
M high antiquity; but whether they were made by a race distinct from the- 
Indians now inhabiting Ihe region, is a matter of extreme doubt, although 
.all auditions with regard to their origin have perished. 

A race like the Indians, dependent principally on hunting and fishing 
for the means of subsistence, would employ copper, where it was aeccssi- 
■ble, in. the construction of their weapons of capture, in preference to 
■Btone, it being more easilv fashioned and less destructible. This would 
naturally be expected in ihe rudest and most simple state of society. 

Among the earliest benefits derived from their contact with the whites 
Would be the introduction of iron implements, which would soon super- 
sede those of copper. They then would have no interest i;i tnruniahiiug 
a communi-atioii with the copper region, which abounded in lew animals 
of the chase, or in preserving among their tribe a knowledge of the 
places from which the metal was ohtaineil. The lapse of a century or 
■two would obliterate all traditions. Wo have seen (hat the first missiona- 
ries arrived on the horders of Lake Superior as early as 1641, and- it is 
probable that the tribes which they there found had established an inter- 
. course with the whites at Ctuebec and Montreal years before. If, from 
■the scanty records of ih j . Jesuits, we could gather what amount of skill 
was displayed bv the savages in tho art of making metallic implements, 
and thcldnd of material used, it would throw much light upon this point. 
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Skulls form the most distinguishing feature between the several tribes 
<M tile nullum lii.nily; ]„.■,!,.,. ,h„ir ,li,P. 0 verv— which innv be lonke-1 
tor amoii; il„.-; (! c v-ivati.ms-'.vil! alK.rJ mitheinio (.jsiiimw of the 
tJitaracter of the race by which they were made. 

Noti -According io Kilm, (Reinc, ih. 3, •. - 

™«r*iili'iri ih!.-ii<I...1 I,, r.-.-h Ih..: IT,-, lie, by Chevalier rie 
I ;:. :■ ■ ,-.„,., I 



In), (Rene, ih. 3, i. 1I6.JM. ds Vermidrier, who in 174G 

■I 1H!.-Il'l...l I,. rr..--i Ih..: I, v Cllcvaliir llri'lrari. 

!" >- ' \>n>™* IHM milr.- WIS [ ,.| Mormnl, n»j:..J c ,i „„„.., 

Singwhih' 1 "* '"■ '■ ii; -- l ' i: .j:"' iI;,jn h ? h " 'i' ■■II 1 nn uric of Ibcm Vi 

taen hi iriie » r i;r.,. r ,.( m ,.[..„,,(,. ,..■>,:.■!,' ; „ .., 'CiTnf i"e Jmui 

O-S "' ""■'' "'"•! li.-.lni ;I:hi ih.r- y - l,„.| .„.-,.„ „,,,! i,,,,.,,,.] , i;c ,„,,! „,,,.„.„ ,„. 

■-"■■ I'.''-- ::„ ,V :i ■„ I ; , ; , ;,..:.„■ - , 

ml: ii niiiii.i., , ( .1. T ..- ■' V.r.T, ...i , 



ch hut 



•■- N.^u t ,l,l|.j.-,:, ;! |„,. .,„.] An:, .,!:!.: .- ! !„, ,, „„|; e j „ TprB i of 

"' r "I ™™ « should ™[ly b« ioniuTence.aBd ' 

btc, .|„ ; „■„:!, , : . „„ :r; ,- V. t ,.„ I „,..rr 11 ,:.,: T ,:;„ in ..r.|,.„. | 

flmjlialpby ih. ; n,. : -Mi f .y „■ »,!. r. .|„ r .„^i,.. .| rl f, . ,.,,),. TliC ,.„.;, ,, ., ,. t , vJ v ; , ' , 
Hot lies in ndgra like graves, and well mi^hl b= mislnkcii for Ike remains of rtotjgmo] ffl. 
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CHAPTEB VI. 

VEJH3 AND VEINSTONES. 

T/f nrrvrmice nf carper in different parts nf the i-.rth .— Gfalngical asib- 
' ciution.— Definition if vi mi—}W,r,. id v,:4rms— Length, width., and 
miih:rU<:. — rh<:b- u<w»v< ihe <:/.>,»'_<■>* irhirt, th n u/idit-ja h, th-.ir 

passage thruvgli. dihere.d mineral planes.— Fwmathn of rthis.— Ma- 
terials composing tin. ir i-miiixu ,«, mill the un.hr nf arrangement. — Oomhy 
^structure. — Pnsitimi nf tin- silvr and nf tin* uipss rapper. — Veins of 
native en/per, tin nnmnnhj. — Vari'.u.' htjj,-iUi<:<rs us to the made of 
filling. ■/( Llinn.—.SidiUiliKti'jn.—Ijkrtrii-c/i&iiikiil ngeneij.— Uiticeintil 
t&ffution if magnetism, and its influence on the combinations of 
' matter. • 

Before entering upon the detailed description r>f the phenomena of the 
ve ins nf the Lake Superior district, it would be proper to consider the 
renditions under which cupper occurs 1:1 other (tortious of the earth, and 
thus .-itrnrd the nitniis of comparing this newly-discomcd diMiict with. 
:)•,:■:■.■,•'. in which veins have ken ivtmit-lir for rem nries. We shall then bo 
able to appreciate the peculinr, and we may say unique, character of the 
Sii[!':rti>j' iii. : ;itin. and arrive at wmic general conclusions as to the 
drcrcf! 0!' importance to be attached 10 the fact; developed in the progress 

It must not be forgotten how short a time has elapsed since the first 
attempts at mining were made, nnd the physical obstacles which had to 
!■■.' oi(i . : 0 i 1 L i' bi'Iiivfi 'iiijiii.rK? was esLi!v!:'.iicil on a fi; lit Iia^is. Al- 
1I111112I1 on the rasiem comment mines have been wrought from time iru- 
i:icii;i'i-i;ti. and every year has added some mi tacts 10 tlie mass ;divaiiy 
( Heeled, yet the theory of veins, their detailed structure, and the re- 
lation of the various ores to their gangues and the enclosing walla can 
only lie said to be imperfectly understood in those districts where the most 
skill and science have been devoted lo their investigation. Ii cannot, 
then, be expected that we shall be able lo solve the various problems pre- 
sented in the investigation of so complex a subject in a district where 
mining exploration* have been carried on only a few years, and where 
a .-mall pinion of our dice only could be devoted to the collection of the 
facts brought to light. 

The occurrence in this district of powerful veins of native copper in 
i.'iieous rocks is a deviation from the general rules found to prevad else- 
where. They Bre confined, as we have seen from the detailed geology, to 

at tile Prince mine, Mamainse, and other places on the Canada shore, 
where the greenstones have flowed over the slates— are characterized by 
tile presence of veins nf the sulphurets. 

In referring I" the eonditiniis under which copper occurs in other re- 
iflons, we will commence with Cornwall — a district best known to the 
American miner.' This dislrirl luinifhes all of the tin ami seven-eighths 
of the copper mined in Great Britain. There are about 112 veins wrought, 
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at an fmntin,] eipens'e of ^'000, (inn. The rod; 

pally developed is Jay s | :ir „, /.;//,„, ;K n js (l 
nets, constituting tin; biur; nf the Silurian sysien 
ites.and elvatis have been protruded. Tlie Ore 
of copper and iron, wilh whirl, are associated, 
"i v. in, !■'.! ■!. i.iiljii.iiiv;, iv I .,vi !,-. . n .| 
of th« euprifeious veins isolmosl - 
ore raised does not pinlmbly evec 
ink it is brought up In eight per a 
Prattce at present alinrds but o 
mines have Been wrought at viiri 
abandoned. In the Vosges, tlie copper veins ; 
argillaceous slates of the carboniferous eia, among - 
have been protruded. 

The celehraied mines of Cfiessy, in central Frn 
of the gratiile and lias. 

Oermamj.—ln tlie Han mountains, ihe copper 
gartgucs, occur in grau-waeke slate, with mier.-.a 
rocks. The product .of ib. se mines docs i,ot ex 
mines of ]Uieml,reiteii!-.a--h, m (be same forrnatioh 
tons and variolated rnian'r, accompanied by a ean 
In the vicinUv of .M m-iehl, j,, Prussia occurs i 
'mown as [lie "liitpfi-isdiieler," or coper slate— t 
stein, throughout the whole thickness 01 which is 
gentiferous copper ore, yiel iui" about " I per cent 
NearSchcmnit*, in "llun'v,v, is an iiiterestiiii 
which produces about o,( 1(1. 1 "iuns'of e'om„T aiuuiMl 
silver, ominiouy, am) other metals The veins are 
rocks, which are connected with sienifes, passing it 
dominating giulgues are qfcfcrz and MoMik of hn 
and gray copper. 
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/tumiri. — The Russian copper dep\sii 
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locks, among which are intermixed broken ridges of ampfiibole rock. 
The malachite is unquestionably a secondary product, resulting ftom a 
cupriferous solution, deposited in a stalagmite form. Such is the charac- 
ter of the Muslim dep'.siie^v 

Cuba.— The average product imported to England from 1843 to 1847 
■was 6,400 ions of pure copper — lite average yield of the ore being a little 
over l'j per cent. The copper depositee of Santiago are highly productive. 
The ores ore not in regular veins, but in beds and masses,' subordinate 
to the igneous rocjis, especially greenstone and serpentine. The gangues 
are quartz, dnloniitit, and carbonate of lime. The yellow sulphurets are 
assonated with the hydrated oxide of iron. Native copper is i.lso observed 
in this connexion. The presence of native silver in the blue carbon- 
ale of copper is by no means rare. 

Chili. — The average quantity of copper smelted in Wales, from the ores 
and black metal from this source, from 1843 to 1847, was 4,4110. tons. 
The average yield of the ore and black metal was 31.15 per cent. 

The copper veins are exceedingly numerous and powerful, and exist 'in 
the granite. The gangues are quartzose and jaspery. 

Australia. — These mines, though worked but a few years, are daily 
rising in importance. The geological association of the rocks is similar to 
those of Cornwall. Hills of mica slate compose the Barrossa' district; 
and distorted clay slate, like the kUlaa of Cornwall, is seen in the Adaline 
district. Thronghtheseihegranitesandsieniteshaveprotruded. The ores 
of copper are abundant, consisting of the red oxide and sulphurets. 

From the verbal communications of Sir John Eichardson, wc infer that 
the analogy between the Lake Superior depositcs and those of the Copper- 
mine river is very marked. The rocks consist of bedded trap and sand- 
stone, with occasional layers of limestone, traversed by veins containing 
native copper and malachite. 

ft will thus be seen that the ores of copper are confined to no particular 
position in the geological column, but range from the lias to the granite; 
Vetns are the principal repositories of most of the valuable metals em- 
ployed in the arts, and, whether observed in the Ural or the Harz, in 
Cornwall or on the borders of Lake Superior, exhibit certain features 
in common — showing that their formation is due to the operation of gen- 
eral laws. 

They are almost always found associated with the igneous and meta- 
morphic rocks; but where they occur in .rocks purely detrital, the igneous 
rocks are generally found not |ar removed. It is, therefore, to igneous 
agency that we are to attribute the formation of fissures and the seggre- 
gation of their metallic products. 

Mr. Came remarks: " By a true vein, I understand the mineral con- 
tents of a vertical or inclined fissure, nearly straight, and of indefinite 
length and depth." 

Werner, the great Saxon geologist, defined veins as "mineral reposito- 
ries, of a flat or tubular shape, which traversed the strata without regard 
to stratification, having the appearance of rents or fissures formed in the 
rock> : ami afterwards filled up with mineral matter which differed more or 
less from the rocks themselves." 

A true vein, therefore, may be defined as a fissure in the solid crost of 
the earth, of inoYiiuile lenylh and depth, which has been fdied more or 
less perfectly with mineral substances, introduced by various agencies, 
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subsequent io the formation of the fissure. They differ essentially limn 
beds, which are generally eontcinpiraueous with the lonnaliun in which 
Ihey are enclosed, and range and dip with ihe associated rocks. This 
tlisliiii'liipii iMiinul in a]] cases he recognised . since mitieial i.t i.-jji. usi tuo » mu- 
tinies present characteristics common In both. 

Every mining district exhihils certain systems of veins, which dilfi.tr 
from each nihiT in age, and often in their mineral contents. 

In Cornwall, three sets have been observed, which have lurn desig- 
nated liy eerlain provincial appellations well understood : J si. The system 
of riff/ii. running veins, which traverse the country in a*direclion nearly 
easland west. Mr. Henwood found, as the mean of 3m} observations, 
that ihe right. running veins containing metalliferous ores bore 4° north 
of east and smith of west. 

Another set, called cotiiras, intersect tlie main veins at an angle of 45°; 
and. still another set, called cross-courses, intersect the yiglil-rmwinq 
veins at nearly right angles. The first system is the most anfteut, be- 
cause it is always traversed liy the other I we; I hey are the older tin veins. 
The next are those which contain tin and copper. The third are the 
east-and west veins, which are the most recent and the most productive 
of copper.* 

These veins vary from one to four feet in width. They ordinarily ex- 
tend a li:W thousand feet, and some even a mile; the great vein of the 
United mines has been, however, traced io ihe distance of eight miles. 

The direction of the principal veins in Mexico— for instance, the Vela 
Grande nutl Vila M'ulrc — is northwest and son ll least , and ihey are exhibited 
on a scale of grandeur unknown in tire mining districts of Kurope. Thus 
the Vela Mndrc has been traced continuously on the surface for more 
1 han six miles, and expands in places to the enormous width of ninety 
feel. 

Ill the Cerro de I'asco, Peril, noted for iis silver ores, one set of veins, 
according to Tschiuli, bears north and south, which is intersected hy 
another set hearing east southeast and west- iiorlh west. The Vela dc 
Cu/i/iiirioi has been [raced to the distance id' nine thousand sis hun- 
dred feet, and it expands to the width of four hundred and waive feet. 
This belongs to the first-mentioned class. The Tela dc Puruinrca, 
which belongs to the second class, k< known to extend six thousand 
four hundred fei-t in length, and three hundred and eighty feel in breadth. 
From these large veins, numerous small ones branch off in various direc- 
tions, forming a complete network of silver lieuealh ihe surface. 

A vein of two or three feet in width can probably be as economically 
wrought as one of much stealer expansion; the ores are nioie concen- 
trated, and the expense of securing the work by limbers is proportionately 

Veins af Keweenaw Point.— On Keweenaw fnim, one system of veins 
is well defined. Their hearing is norlh of west — the mean of several ob- 
servations giving north 2\h° west. .So true is this, that tin permanently 
productive vein has been discovered thus far which varied I ' from this 
course, which is rtl nearly right anyli^ io ihe li ■ i-s i iai n m , m a\i-. ol uphea- 
val. These veins, in their downward course, deviate more or less 1mm 
a perpendicular, amounting to t>° or 10°, or oven 12 J . They also expand 
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and Contract at short intervals, which results from trie lateral arid vertical 
dislocations to which the walls have been subjected. The Cliff vein 

afj'onis an ill Lit [ration of this hind, a section of which is subjoined: 



:■. Vi-....si.-,.,. r l,r--..i-'eJ ; (■»! layer r>nlj mm ; itin pinched Br 

J. V-,:. iidir. u ]ar%ii ei " ' 




. n« half of the cast cn m l, j s represented in the 
liners call! it a "splice in the vein." These 
ttiiJ to occur wherever the vein becomes nearly 
;:l the vein just ahovo if 10 points where the 
le in contact, and ruifotit oil the overhanging 
j west comb to occupy the more inclined "anil 
of the fissure. The brecciated veinstone is at- 
t above the points where thp walls nearly come 
■ - expansion* and contrition!, in the vein re*- ■ 
" !. ' >n:i ! :■■ ■::! ■ 1 :■;■!! ;: : dislocation of the enclosing walls. If a pier* 
of paper be nit in a waving, irregular line, and one part slipped beyond 
the other, it will represent pretty correctly the irregularities of a Vein. 
Tlie surfaces of the fissure, or rather the walls, are polished and striated, 
resulting from the repeater! shippings of the mass. 

Fri«i» the (In'tiniiLyiii >-i-<jimi. — A differed! system of veins prevails: 
here. The veins run with the fiirusalion, instead of cutting it at right 
angles, like those of Keweenaw I'oint. tn the St. Agnes, («vcminp. lted- 
nith, and Camborne districts, in Cornwa.l, according to l)e In Heche, the 
general coincidence of the lines of heaving of the tin and copper lodes 
with ihc lines of elvatis is pamculLi'.'ly remarkable. 

In describing the pccnh.-iriiies of the trappean rocks, we stated th& 
whenever (hev approached din demtai rocks, lis a ccncral thing, they as- 
sumed a swiifonn appearance; and this remark is applicable (o this re- 
gion. The fissures appear lo have been formed along these lines, and 
correspond in hearing and underlie to the hearing and dip of theass»- 
r. in led scdimcntaiv rocks. 

Of this class of veins, the llondass Ilonshtoi!, ihc Forest, and ihc 

Minnesota are marked examples. .Some have supposed, from the coinci- 
dence in the healing ai.d umierlie nf these fissures with ihose of the sedi- 
mentary rocks, thai they were cf rot [temporal a 011s origin — in fact, that 
they were simply beds. We do not, however, regard them in this light. 
Take, for example; the Minnesota vein. The walls are polished and 
striated, and the mineral ine.lier ecu 1 piling the gangite is distn, et in char- ' 
actor from the enclosing rock. The vein exhibits numerous string;' and 
feeders, and, wherever these intersect ii, marks of derangement are ob- 
servable. The veinstone is arranged in combs, like that of the vertical 
fissures. These peculiarities are sufficiently marked to justify 11s in re- 
garding them as title veins, ■ . 

Then: is another class of depositor, whose course and underlie corres- 
pond to the Course and dip of llm adjac tl i sedimentary dopn.'ite.s. We re 
gard them as beds, rMntenrpnrnneoas with die associated rocks. They 
differ from the fissures last described in these particulars: Tiiey are im- 
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perfectly defined. Higtd being no clear lines of junction with the tttflTi; 
are very irregular in their course, _m I l t ! > i r i t h ^jt notion;: like parallelism fur :i 
considerable distance; and Hie mineral tiinnor whh which the copper is as- 
sociated is never arranged in combs or lamellar plates. Thfy are known 
as "epidnte veins," (lie gaugue consist i lit: of epidote and ipiartz, with 
native copper. They appear to lie the result of seirg regal inn, rnth'T than 
injection, and are as rich at the surface as at any given depth. This class 
of beds is generally assncialed with the <|iiartzosc porphyries of Llie re- 
gion west of tiie ( liilnnagon river and the Porcupine mountains. 

Numerous explorations (J f these beds have been made, but in no in- 
stance successfully. ( 

The quartzose porphyries are also traversed by a set of narrow irregu- 
lar SssHTQs, nearly vertical , filled in With qUart#, and for the most part 
barren of copper. 

In this connexion, we. may mention still anotliei class 'if depositcs. 
Between the trappr-an and detrital recks is often interposed a bed of chlo- 
rite, three or four feet in width, through which copper is found dissemi- 
nated in small bunches. The Union mine; now abandon ed, on the Little 
Irod river, at the bflse of the Porcupine, mountains, is an illustration of 
this kind. 

Veins of Me finite.— The veins of Isle Royale are more complicated 
than those of the districts we have before described There are several 
systems, hut die ev; loiations have not been sufficient to enable us to de- 
termine their relative ages. 

One system of veins bears nearly east and west, corresponding with 
the hearing of the associated sedimentary rocks: but while the former 
dip- to the northwest at an am_>ic of 15 Q , the latter dip to die south-south- 
east at an angle of or 11 s . To this class belong the Kiskaivit and 
Scovill vein arid the Duncan vein, on section ,'fl. township Mi, range 34, 
on the lease of the Uhio and Isle Royale company. 

Another class may be appro priaielv called beds, ha vine a hearing and 
dip conformable to 'those of the dctrital rocks. This class is seen near 
the' head of Rock Harbor, and at a place on the southern shore of the 
island which bears the classical appellation of Epidoie. 

There is another system of fissures winch run nearly north and south, 
at right .angles with the axis of elevation, and dip from 10° to 20° to the 
east. To this class may be referred the vein now wrought by the Pitts- 
burg and I.-lr Royale Company at Todd's Harbor, and the pawert'ul vein 
on Phelps's island, at the outlet of W ash in n Ion Harbor. Numerous fis- 
sures holding the same course may be seen between Siskawit bay and 
Rock Harbor. 

Few veins exhibit their (rue character on the surface, which arises 
probably Irom the oxidation of the materials composing the gangne. 
Owing to the nature of die country, it is impossible to trace" the veins con- 
tinuously for any considerable distance; but we have satisfied mirselves 
that some ennuium six, and even eight miles. They rarely exceed lour leet 
in Width. The average, width of the best veins thus Ihr developed does 
not exceed two feat. Few limits have as yet been observed to interriipl 
their continuity. 

Having thus endeavored to define the different systems of veins til this 
region, we Will next consider e&tir gd>i<rues, or materials toittpixbig iH» 
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veinstone, as well as the changes which they undergo in tlieir postage 
through, different rocks. ,(,.; .. . .^.i. „„,.. 

The gangues of veins deserve to be closely scrutinized hy the miner, 
since a knowledge of their peculiarities is of great [Iraclical importance in 
enabling him 10 judge of the probable productiveness of a vein. The 
gangues of the most productive veins in this region consist of an admix- 
ture of calc-spar, chlorite, epidote, laumonitc, and drusy quartz. I'rehnite, 
fluor spar, analcime, datholila, mesotypc, apopbyllite,' and tahle spar ore 
occasionally met with; but (heir presence may be regarded as accidental. 
In no instance has a purely spar vein been found productive. The soma 
remark will apply to, the quartz veins. 

In other countries, the miner judges of the character of the lode l»y the 
character of the veinstone. Thus, in Cornwall, above the veins where 
rich, ^eposites of copper occur is a mass of ferruginous matter, called by the 
miners gossan. 

In the Harz, a red oxide of iron, known as chapeau tie fer, caps the 
lead and silver ores, and when struck affords the miner almost unerring 
indications of the proximity of rich daposites. 

It is deemed unnecessary here to describe the character of the vein- 
stones with more minuteness, inasmuch as detailed information will bo 
found under the appropriate head in the Table of lijjpes. 

The productiveness of a vein is also influenced by the character of the 
enrld.-iiiLr rod;. Where if exists in the greenstone or hard crystalline rock, 
it is pinched; where it enters the soft porous amygdaloid, it becomes scat- 
tered and ill defined; and in its passage through a belt of conglomerate, it 
almost, always ceases to be metalliferous. 

The most favorable rock — that in which a vein is best developed — is a 
granular trap, with occasional arnygdnles scattered through it of a lively 
color, ami |iosses.sin.L.' a L*ood decree 'if firmness. 

This kind of rock belongs to the bedded trap. No veins of natiTO 
copper have been found except in this association. 

The influence of the enclosing rock upon the productiveness of a vein, 
and the change in its mineral contents in passing through diti'ereut bells 
of rock, have been observed in other regions. 

"Granite, or its modification, el-pii," remarks De la Beche, in his 
Survey of Cornwall, "is found near all the localities where tin and copper 
ores so abound as to be worked and produee good mines; while lead, 
antimony, manganese, iron, and zinc are discovered in suilicieiil quanti- 
ties to be proliwhlv raised at a lii-tanci: freni granite or elvan. As far as 
the two counties of Cornwall and IJevon are concerned, the conditions 
favorable for tin and copper ores seem unfavorable for those of lead. 
Valuable mines in the granite become worthless when they pass into the 
slates." , 



slate into chenv shite lor,u thoir [iroihi.'iive character. Hard granites, as a 
general thing, arc less pr.i::tic than the >....ft tieromposr-.l kimls. 

To show the changes which veins u tulcrgo m tlimr passage through 
diifercnt beds of rock in this district, a lew examples will be cited. 

We have described the range of hills in which the Cliff and Sorth 
American mines are situated a; composed of crvstalliue greenstone at the 
summit, and a granular trap, somewhat aiuygdai'>idal. at the base. The 
same remark will apply to the Northwest and Northwestern mines. In 
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the. greenstone the veins are contracted and barren, but on entering the 
granular trap (hey Income expanded and give evidence 8t once of their 
true character. 

At the Copper Falls mine, the vein in the northern trap belt was well 
defined ami productive; but im entering the belt of sandstone In the south, 
it contracted to a mere fissure. This belt was perforated, but the miners 
did not succeed in recovering the vein in the southern trap belt. ( Vide 
section of the works in the chapter on mines.) 

Mr. Hil! traced a vein which appears near (lie lake shore by Copper 
Harbor through successive belts of conglomerate and trap, and thus 
describes the d;:uii,'«s: This vein is on section si J'i and '!'.), tmi'n.sliip o'.l, 
range 29, and township 5S, range 29. It is distinctly marked on the sur- 
face through the above-named sections, and can be examined every few 
yards on the line of bearing. It varies but little in its general course 
from north to south, and underlies sliyluly to the east, lis width in the 
first belt of sandstone and conglomeraie is twa feet, and its gangue consists 
of calc-spar, with some native copper. Its width in the first imp belt is hi 
inches, and its gangue consists of calc-spar and lamnonite, with native 
copper disseminated. In (he main range of conglomerate it expands to 
two and a half feet, and is filled in with cabs-spar, and exhibits no trace 
of copper. % 

The large spar vein known as the "Green Rock" among the early voy- 
ageurs, which strikes the shore at Hays's Point, Copper Haroer, is un- 
doubtedly a continuation of the black oxide vein a tew rods east of Port 
Wilkins. In the first conglomerate belt, the spar was associated xvith 
the green and blue silicates of copper. In the second conglomerate belt", 
it contained, in addition to the silicates, large masses of black oxide of 

In the bottom of the harbor, when the water is tranquil, a spar vein, 
destitute of copper, is seen in the included trap, corresponding to the 
direction of the vein in the conglomerate on either side. 

Thus there can be li trio doubt thai the veins of Keweenaw Point 
traverse different mineral pianos, and . in die.: passage through thein, un- 
derg'i iii;irlt*:d'i:liaiii;es in tbeir ^mgues anil metal li;r t iu,;trnis . 

On Isle Ri>\ ale, [he veins nxbtbn (be same i; bailees. Mr. Shaw sank a 
shaft on a vein, above ScovhTs Point, to the depth of ninety six feet. 
For diirty feet the rock was soft, in which the vein was well developed, 
• t)<nii I ii i.- m f-lj>va !•■ I'-uf li'. i in • «lll>. iiid '.viii"i.ir>K ■ ■ >>"■■ I' (i-i-li e- p- 
per. At that depth a land of columnar trap was struck and penetrated 
to the depth of sixty-six feet. The vein contracted to a foot in width, 
and was nearly barren and worthless. 

Mr. Whittlesey, the former agent of the Siskawit mine, informed us that, 
at.their works, the columnar trap was intersected at the depth of Ihirty- 
five feet; that the vein was well exposed in the overlying amygdaloidai 
trap, but that on entering the columnar trap it narrowed to a mere fissure. 

The same results followed the explorations on section 27, township ti6, 
range 34, belonging to the Ohio and Isle Royalo Company. 

On section 33, township b7, range 33, a vein bearing north 511° east, 
(he gangue of which consists of quartz, chlorite, and calc-spar, with con- 
siil era ble native copper, is seen traversing a trappean rock composed of 
hornblende and leldspar,highlycryslalliue. Mr. Shaw sank on lias vein 
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(0 the depth of fifteen fret, when he intersected a dark hornblende trap, 
in which the vein Inst its character and became worthless. 

Thu most striking illustration of the changes of a vein in it* passflgi: 
through different mineral planes is to be seen on the northwest const o: 
this island. The cliffs consist of numerous alternations- of greenstone 
We. S4. and porphyry, which are cut by a vein varying from a fe* 
ri F "fo 1 h i |ic hes to two feet in width. The upper portion rif 
I . J. 1 ;,,; ihe vein at a, is made up of trappcaii mutter; a few..feet 
i lower down, at b, the gangue is entirely qnart/o~e; still 
'ower it gives place to calc-spar. It may be seen in the 
wnexed figure; p, p, p, represent bands of porphyry; rf, 
ffi'r'-fi ' mvi ' st ''''"^ ot porphyry seen, wliir-h is amyirdalf iilnl , 

■>v- ■■■-£, [ne la vities being filled with cak-spar, below which point 
1 this Substance entirety fills the space betwecfm the walls, 
indicating a common orisrin of the calc arsons matter both 
of the vein and "the porphyritic band. The bands of 
phophyry are separated from the trap by thin layers of 



ti which veins occur would seem 




fto-nrafwii of veins. — The ri 
la indicate that they were rents 
sol id alio u of the different mineral planes. The [ 



the same svslem of veins would further indicate that their direction had 
been determined, not by fortuitous circumstances, but by tiie operation of 
general laws. i M .. i.u ■ »#*Ja*/ 

The materials composing die gamme of veins are often arranged in 
parallel plates, cum-tiliuint; what the Cornish mines call wnnhy lodes. Lfe 
kiDci'he .-itijiposi/s that this arrangement resided lium successive openings 
of the fissure. 

The following is a section oi the gangue of a vein on the southeast 
quarter of section 111, township (10, range 3'J, Isle Itoyale: 
Fig. 35. 1. Lanrnonite,halfof anineh. 

4 i * w i 2. I'relmite, with native copper, two inches. 

3. Clay, probably deciimpised chlorite, one 

This vein appears to have been subject to three 

The east vein of the Northwest Company ex- 
hibits two combs: that attached to the foot-wall, 
six inches ill width, ^ composed of calc-spar with 
little copper; that attached to the hanging- waif, 
twelve inches in width, consists of chlorite, 
quarts, and calc-spar. investing copper in spangles and masses. 

We have given sen i mis of several veins in lhe chapter on mines, ai:d 
iriey may be referred to in the further illustration of the structure of the 
veins uf 'this retrion. 

In the Cliff vein, there are two combs— that attached to the foot- 
wall contauiiiiir most of the masses, while the other carries disseminated 
copper. 

The sheets of native 1 eoj per, as a general thing, though not invariably 
occupy the loot-wall of the vein. 

Where crystals occur investing the walls, with their faces opposite, 
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uhe-ltier separated or interlocked, they afford strung |MtlHJIM<ii|i ondeuco 

of the ordinal width of ilia fi&suie. 

Tue Prince vein, Cauada shore, affords a beautiful illustration of this. 

The veiu on Spar i-ijiid is about iourttun fci-i m width, the wall-, being 
iiiieited wiib iiiu i'.bysiiuequiuti, with the fiif.es turned outwards, occu- 
pying two lin t in width, wlidc the intermediate spjrc is filled in fur the 
WDthpfUt Willi tjIc ajMr Bud pyrituus cnjijier. 

It isd:fT|i-ull I" dcicriv.ine the i rdir :ii which tile mote-ills r.i:n;»i- u.' 
i!m matrix of veins wen; deposited. In some r.iiW thr* enrthy- substances 
wete deposit' d heinrw ihe metallic, and in other* it is en lent thai copper 
• Sisled in the fu-uros !■■ I ■!< the of filhnj; was i •uplclo I i., 

probable, however, thai ihc copper was firmed at dilfurent times. 
' At the Cupper Falls niiiie, for example, we find small specks of copper 
enclosed in obtuse, rlionib-.-ida] crystals of calc-spar, variously modified ; 
again, we find native copper deposited urmiiid crystals of analcime and 
calc-spar, trilling the form of tin.- ]U ^ of the crystEil.s, every line and wave 
bfimg'fwthfuih/ represented, as in the electrotype process. The copper 

cifti-n appears in arborescent fornix, invested with calc-Spat. 

Tile Prince mine affords specimens of dog. tomb spar, studded with 
minute crystals ofbi-su'phm^t of copper, while the vilreous copper is often 
enclosed in a matrix of carbonate of lime. 

The silver in this yfju is found in ,iliiu leaves, between the laminm or 
joints of tii.; erv train zed -par, iniiieatiiij! that it was deposited suhseijiient 
to the filling of the vein. 

At the Minnesota mine it is not nmtstta] to find spongiform copper ad- 
hering to the walls, which would seem to indicate that copper was the 
first stihstanee deposited in the fissure. Again we find 11 deposited in 
tii in plates between the joints of lite crystallized quart;;, which would in- 
dicate that ihc latter was deposited subsequent to the former. Vi's have 
before us a specimen from this mine, consisting of native copper, native 
silver, crystallized quattz, and carbonate of lime, (calc-spar.) The copper 
and silver are distinct, and appear to be chemically pure. The ionu id" 
the crystals of quartz is impressed on the silver and copper, and in the 
body of the crystals theiv is no trace of a metallic, substance. The calc- 
s-Mf, however, confirms to the silver and copper, both of these metals Ile- 
itis disseminated through it. The silver occurs in imperfect ocloliedra oi 
the si/e of a pea. 

This arrangement would seem tu indicate the f dbwiti^ order in the de- 
position of the materials: 1. Quartz ; 2. Copper and silver; :!. Ualc-spar. 

At die Cliff and Psorili American mines |>erieel crystals of copper occur 
only in ihe cavities of the matrix; when in contact with quartz, it takes 
the 6 mi of this substance. 

The inference from these fads is, that sonic of the earthy materials con- 
stituting the vein stone were deposited prior to the copper ami silver, while 
others were subsequent in their deposition. 

The silver is generally E d to occupy a certain position in the lode. 

Thus, at the 'Jopper Falls mine, it is most abundant near the jiiticlion of 
the trap and conglomerate on the north; ut the Cliff mine, near ihe junc- 
tion of the crystalline greenstone and granular trap. Although silver is 
intimately associated with the copper, yet it does not occur in suilicieut 
quantity to justify lhc.,e\pouKeoi separating the two metals. -The lodes are 
frequently brecciated the angular fragments evidently Uavuig been do- 
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rived from line adjacent walls— and are most abundant above the poinW 
where the fissure is nearly closed. 

Mode of fm-r/itrlhii.—U-.wm™ endeavored to set forth Iht; principal phe- 
nomena (ifthe veins 'it' list: i .ake Superior disirict, we propose to advert to 
the principal theories whit'ls have been advanced to explain the method 
by wliich the process of filling lias been accomplished. 

Native copper is often found in veins abounding In sulplsurels, but un- 
der circumstances very different from what are observed in the Lake Su- 

Bcche.' Beneath the gossan, which results from decomposition of the 
ore, we observe appearances strongly reminding us of the common electro- 
type process for procuring copper from a solution of sulphate of copper. 
The pure nsct^l is sa-.hcred together in chinks and cavities between the 
main mass of gossan and the body of the u ml ecem posed copper pyrites, 
ii:iiielii;L' perhaps '.villi tli" lower part of the former. Sometimes this na- 
tive copper, as it is called, may retain its metallic character; but at others 
it becomes converted into an oxide, and this again into a carbonate, by 
the percolation of waters containing common air and carbonic acid. 

It is probable dial tho sulplmr, by a union with the needful oxygen, be- 
cause sulphuric acid, ami thai, this formed, Ihe copper was attacked and 
seniot ed, In In; deall wills like any other solution oft! so sulphate of copper. 

Threw theories have been suedes ted to account %r the tilling of veins: 

1st. That the foreign malter has been injected in a mnlleil slate, and 
afterwards slowly ervstalli/ed. 

'id. That the volatile matters have been slowly sublimed from below 
by heat, and condensed upon the walls of the fissure. 

3d. That the materials were once held in aqueous solution, and pre- 
cipitated by electro- chemical agency .f 

1. Injection. — We can hardly conceive it possible that the copper, in a 
fluid stale, has been forced up from below like dikes of porphyry or green- 
stone. It is well known that, in many of iho loftiest volcanoes, the col- 
umn of lava docs not rise to the lip of the crater, but breaks tin, . ugh the 
sides of the mountain. An elastic force sufficient to raise a fluid mass of 
throe times the density of lava would shatter the enclosing walls, and 
force the copper into the fissures. If this were its origin, we ought to 
find it occupying the depressions in the surface rocks in the vicinity of 
tile fissures, like modern lava currents. 

"We find the copper investing various crystallized minerals, and every 
wave and stria of the pre existing crystals is faithfully represented. It 
is impossible, by any artificial method, to cast any metal so as to exhibit 
Mich minute lines. They are as delicate and faithful as could be oh- 
tained by the electrotype. 

Again, the as-nt-hiied minerals do not exhibit the effects of a high tem- 
perature. These consist of zeolites, which yield potash, soda, and lime, 
and hold a large percentage of water of combination, and of carbonate of 
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lime, (catc spar and andalusite,) and earthy siliciotis minerals, (quartz,' 
agates, ite.) — .-ill of whirli may In; supposed to h;ivc nisul tad from iho 
precipitation of aqueous solutions, rather than frmri fusion under pressure. 

Again, if the contents of the veins were the result of injection, their 
productiveness would be unaffected in their passage through different 
mineral planes. 

Lastly, copper and silver combine in indefinite proportions, forming a 
homogeneous compound ; and yet we find them existing side by side al- 
most eheimeaNy jmre. Admitting that t!;ry once formed a homogeneous 
compound, it is reasonable to inter that they have been separated by elec- 
tro-chemical agency. 

2. Sublimatiitn .—■ This theory explains some of the phenomena of 
mineral veins which the preceding theory does not. Thus, in some 
veins, itvs1.iI> i ■ :" eanhv materials line, the wal Is , wSijim 1 under si.rlii-es 
are studded with minute metallic particles, while (he upper surfaces are 
quite smooth. 

Iron yhiii'p is Wined at ttii> day' in fissii^s nn the margins nf tile cra- 
ters of Vesuvius and Stromboli. The volatile particles are raised by heat, 
and condensed on the sides of the fissure in crystallized forms. The 
parallel arrangement of the different materials on the sides of the Vein 
may also he explained by this hypothesis. The artificial production of 
' various crystals— such as' feldspar, hornblende, mica, and magnetic oxide 
of iron, found in the sla^s of furnaces, and of earners, rubies, idocrase, 
and olivine, fin-mod in the laboratory of the chemist— have also been relied 
on as affording direct evidence of sublimation. 

The minerals thus artificially produced, however, belong to a different 
class from those which accompany the native copper. 

This hypothesis does not explain the changes which are exhibited by 
veins traversing different rocks, nor the substitution of different metals in 
the same vein, chemically distinct. 

The fact that copper, silver, and lead have been found deposited on tint- . 
her and leaves in some of the long abandoned mines of Kurope proves 
that heat is not the only solvent power by which these metals may be 
made to assume new forms. 

3. Ehptrn-r.hemicid ifjeucy— There is but little doubt that magnetic 
currents are in a continual state of slow but regular change, sweeping 
round the two hemispheres. Ampere was the first to announce that these . 
currents traversed (he earth from east to West; and others have applied 
them in explanation of the chemical changes which have taken place in 
lodes during tin: process of their formation. 

The observations of Mr. Robert Were Pox, in the Philosophical Trans- 
actions and the Proceedings of the (.ieolngiea! .Society of t ornwall, upon 
the electro-magnetic properties of veins, and of Bccquerel, in his "Traits 
de P Electric ite,'i upon the artificial production of crystallized insoluble 
compounds of copper, lead, and lime, throw light upon one of the ob- 
scurest pages in the history of the earth; yet it must bo confessed that 
these experiments, have not revealed all that was anticipated at the lime ' 
of their promulgation. M. Becqnerel shows thai, by the luntr continued 
action of weak electrical currents, many crystallized sitbtances hitherto 
, found only in nature may be artificially obtained. 

Mr. Fox, by placing copper wires against two portions of a lode, or of 
two lodes divided by a cross- course, and connecting die wires with a gal- 
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variometer, was enabled to detect a current of electricity. The needle 
was observed lo deviate in some casus to such an extent that it was im- 
possible I" !i!>!i! ill'; . [■r!ii.-'j-:ii In nearly all o( tin; mineral veins of 
Cornwall he was enabled to delect these currents, but in Teesdale the 
results of his experiments were negative. I [ ■ ; was successful in procu- 
ring an electronic copy of an engraved plate, by a current collected from 
two lodes of iron and of copper pyrites, and also in inducing magnetism 
in a bar of soft iron. 

Professor Heidi detected very decided currents in the lead and silver 
veins near LVcyburs;; hut Von Strombeck on the other hand, could obtain 
no results in the copper and lead lodes of the Rhine. 

JJr. Robert Hunt made also numerous experiments in the mines of 
Cornwall, and almost invariably obtained indications of electricity— in 
due case so powerful that cleclro-ci.cinioai decomposition was produced. 
He also examined these currents in reference to their connexion with the 
general currents which traverse the earth, according to the theory of 
Ampere, and was induced to conclude that they were local, and due to 
the chemical action going on in the lode itself. They were often found: 
to traverse the lode couUc.ry to the general currents which sweep round, 
the earth, and often at right angles to them. 

lie inferred that these loud currents had had a powerful effect upon t!w 

f of matter exposed to their influence, although the [urination of vein» 
not originally have been due to their agency, 
.amount .of muriate of soda (common salt) which he had found, 
waters of many of the deep mines of Cornwall, equalling in sons* 
cases nine hundred and fifty grains in a cubic loot, had, in Ins opinion, 
ncied powerfully in inducing chemical changes in the lode." 

The existence cf two metals side by side, like copper and silver, each 
Bnejpi "ally pure, and capable of being alloyed in any proportions; the 
accumulation of the latter near the cross-courses, nr at the junction of two 
mineral planes; the changes in the metallic contents of lodes iip their pas- 
sage through different rocks; and the parallel arrangement of the earthy 
iran.ucs,— ;di soe.u lo indicate the existence of cicanetd current;; during the 
period of their formation. 

It is to inagneiistn— mi agency subtle, but universal and all-powerful, 
pervading every particle of matter, end operating unceasingly— that we are. 
to. look for an interpretation of many of the obscurest passages in the 
' .history of the earth. , . 

To'iise the licaiit-f..i! figure of Humboldt: "That which forms the in- 
visible but living wuajnm o( the electric eel-, ti ; ;it which, awakened by 
the. contact of moist dissimilar particles, circulates through all the organs 
Of plants and animals; that which, flashing from tin: thunder cloud, il- 
lumines the broad cairopy of the sky; that which draws iron to iron, and 
directs the .silcntly recuiTing march of the giiidii ig neudje,~all, like the 
several hues of the divided ray of light, flow from one source, and all 
blend again together in one perpetual, everywhere-diffused force. "f 

• Leclureon llic electricity or mineral reins, icfurc iht [t.iy.il [i-iiaiiiun, Lincon. 
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CHAPTER VII. 



Purity of lake Superior nafisu copper compared with refined copper frm 

Qarhussmfil(vt!;-miri:x.~Spf-vifk gravity Occurrence of Miner in coi 

n vrUft it. — Method of separation, — IAquilion. — AnialgaauUion.- 



The terra metallurgy is applied to the art of extracting the vnnorjs use- 
ful metals from their ores, so as to furnish them tq the manufacturer and 
consumer in such a stale of purity as may be required in the various uses 
To which they .ire applied in the 

The processes by which copper is reduced from its combination with iron 
and sulphur in the ore, from which the greater portion of that metal is ex- 
tracted, are Itfng and tedious; nnr is the skill of the smelter sufficient to 
separate the copper in a perfect state of purity and freedom from other 
metals Mliii'li i.i;ji:iir its visluo. fin the contrary, the copper oi commerce 
f-nutnins ■'■.uiHilernlik iiuaii lines of iron , lead, nickel, and oilier metals, a* 
is shown by the following analyses of refined copper from various dis- 

I. II. III. 

Copper .... 98.635 9S.251 

Iron - - - - .055 .131 OUT 

Nickel .... - .236 

Lead - - - .751 1.1)92 

Silver .... .226 .135 

Potassium - - ... .116 - 0.39 

Calcium . - . . .095? 0 .... 

Magnesium - - - .033 £ ^ 

Aluminium - - - .021 .048 

Silicium - - - - .043 

100.00 100.00 

No. I is Swedish copper. 

No. II is Mansfetd copper, analyzed by V. Kobell. 
No. Ill is Swiss copper, analyzed by Herthior. 

Native copper from Brazil, having a specific gravity of 8.902. coittafnaJ 
iron, 0.17; calcium, O.HS; magnesium, 11.33. 

Japanese copper is sr.id to he perfectly pure; nls « the unlive enpper from 
the Siberian mutes, accordingto G. Hast. 

The native copper from the I ,a(;e Superior mines may be considered- to 
be chemically pure. It dissolve* in pure nitric aont Viiliont leaving a 
trace of residuum; it gives no precipitaie when the nitric ;u-.id solution in 
hcatud with ammonia; neither on the addition of chloro-hydric acid.. It 
dissolves to a clear solution in concentrated sulphuric acid' « h- n heated ; 
it contains no trace of arsenic or other volatile metal. This is the result 
of the examination of several specimens of copper from. the Phconix, Cliff, 
and Minnesota mines. Apiece of copper from the last-named mine, sawn 
12 



Digitized by Google 



178 



Doc. No. 69. 



■with care from a perfectly pure and solid mass, was found to have the 
specific gravity of 8.838. The density of pure copper is given by dif- 
ferent authors as follows: 

('elicit and Fremv, pure fused copper .... 8.78 
Berzelius, " .... R83 

iS heei'T ;md Mnrcliand , ■•' .... t~.'j'J[ 

Sclteerer and Marchand, eopperin fine wire ... 8.962 

It has been asserted that some of the natire copper contains a small 
portion of silver alloyed with it. This may be the case; but we have not 
found any silver in the specimens which we liove eKamined, when no 
particles of that metal were visible in the mass^ 

The method of occurrence of the native silver in connexion with the 
copper in the Lake Superior region is one of the most novel and striking 
features in the distribution of the metallic riches of that district. Native 
silver occurs by no means (infrequently, at various points of the trap 
range, from one extremity of the district to the other. It has, however, 
been found in the greatest quantity at the Phcenix, ClifiV Copper Falls, 
and Minnesota mines; the largest specimen hitherto ohtained was taken 
from the workings of the I'hamix (formerly Lake Superior) Company's 
mine. It was a rolled, detached lump, perfectly pure, which weighed 
over six pounds, and is now in the collection o!" the mint at Philadelphia. 
This moss was found in a large excavation or pot-hole worn by the »<s- 
tion of the stream in passing over the course of the vein, and filled 
with the debris of tbo vein and the adjoining rocks, and numerous masses 
of copper and silver derived from the ruins of the veinstone. Several 
thousand do liars' worth of the latter metal wore taken from this hole. In 
the various excavations on this location, numerous specimens of silver 
associated with copper have been obtained, both in the vein, where they 
generally occur associated with prehnite, arjd in the adjacent rock, ait her 
in hunches and strings, or sometimes in almost invisible particles. 

A specimen of native stiver from the Minnesota mine was found to 
oonlain nn other foreign .substance than a trace of copper. A specimen 
from the old Lake Superior Company's mine contained no copper, but a 
small quantity of iron. 

The silver and copper do not, however, in general, occur alloyed with 
each other, as would naturally be supposed on the theory that they have 
been forced up ti pother iu ;i state of fusion horn the heated interior of 
the earth. The silver is scattered through the metallic copper iu such a 
manner that each metal remains entirely free from alloy with the other, 
although the junction of the two at their edges is a perfect one. The sil- 
ver is often interspersed in the mass of copper, so us to form n species of 
porphyry, the former metal oceuring in small patches and particles per- 
fectly soldered io the enclosing mass of copper, yet, chemically speak- 
ing, entirely distinct from it. The native silver seems to occur especially 
in connexion with a soft greenish tpagnesian mineral, also with calc- 
spar and prehnite, and has never, so far as we know, been found distinctly 
crystallised, as the copper often is. 

Thy only question ot auy practical difficulty in regard to the metalhirfric 
treatment of the Lake Superior copper is that of the occurrence of the 
native silver in connexion with the copper. 

If there should be a large amount of silver found finely intermix. :3 
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with the- copper, So that it could not be median in ally separated, it 
would be important to deride how the two metals could be separated in the 
most economical manner, mid how small n percentage of silver could be 
.economically worked. If the percentage of silver in the copper is large, 
n separation of the two metals ran lie effected by the use of acids in tin; 
humid way. The so-called "nqunregia" was many years since bsed 
by Eeir, tn England, for separating metallic silver from copper. It oon- 
siataofa mixture of concentrated sulphuric and nitric acids, or oil of vitriol, 
rnised with one-tenth it:; weight of saltpetre. ■ By this reagent the silver is 
dissolved, and the capper only very slightly acted on. 

In the separation of silver from copper, when both the ores of these 
metals occur in combination, in the Harz. ihe method railed I'v/With,,* is 
resorted to. In this operation the argentiferous copper, wliioh may contain as 
low. as 0-OOIfjper cent, of silver, is fused, in the state of black copper, with 
between two and three times its weight of lead and litharge, and coal into 
large flat disks, which are then rendv for the liquation furnace. In the 
treatment by ibis furnace the lead containing the silver flows off into the 
well in front of the hearth, whence it is taken with ladles and cast into 
ingots. The silver is then separated from the lead bv cupellaliou. 

At Tsiklova, in ihe iSannal, the silver contained iu llie black copper is 
separated hy amalgamation. The ores are principally argon li tenuis rnispi- 
ckel mixed with copper pyrites. The black copper obtained by three 
separate processes of fusion, contains Irom c*) to 90 per cent, of copper, 
withjrom UMl>r, to lUM.r.iTj per cent, of silver. 

'litis is heated to the highest point possible without its fusing, and 
then pulverized bystamps. The pulverized substance is then ini-ied 
with 10 per cent, of common salt and a little sidphurot of iron, and honied 
in the reverheratury furnace. The resulting chloride of silver is then 
amalgamated with mercury, by moans of a suitable apparatus— the reduc- 
tion of t!:e sill er heitigellected by copper, which at the same time converts 
the small portion of chloride of cupper which had been formed iu the pro- 
cess of chtoinraiiiiu Into bichloride of copper. The amalgam is then J;s- 
tilled, m> that no mercury ia lost in the operation ; and the copper is fus»d 
and refined. 

Up to the present time, (he quantity of silver occurring with the 
copper iu the l«ikc Superior region has not been sufficient to render it 
worth while to erect the furnaces and make the required outlay for sepa- 
rating these two metals; hut, should the number of mines be much in- 
creased, and the quantity of silver obtained lie considerable, it will he ex- 
pedient to make suitable preparation for separating this metal. At present, 
at the Griff mine, lira particles of silver which are so flattened by the 
stamps as to be easily seen, are separated by baud, the coarse metal from 
the sunups being picked over with care for that purpose. The silver oc- 
curring only occasionally, and then often in masses of considerable sb:e, 
there can he. no doubt that a veryi considerable amount is. purloined by 
the miners, who seem to consider the silver found iu the vein as their 
property. 

The small quantity of silver which may remain with the copper be- 
comes, in the operation of smelling, alloyed with it. and UfldCHltftedly 
improves the quality of the metal. 

Taking into view what bus already been said in die preceding cbapltrs 
on the occurrence of the copper in the mines of Lake Superior, it is pvi- 
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dent thai tin; practical (jii.'stifii-i in vol erd hi the work in? of this region are 1 
exceedingly sitiifile, and that lew mining di.-Tricts occur where mines 
can "be opened with such facility, and their products converted into 
money with so little outlay of capita! or skill in their ruetalltirgic treat- 

The greater portion of the copper produced in the world is ohtaincrt 
from tlie combinations of that metal with sulphur, and principally from 
the ore commonly called copper pyrites, or sulphuret of copper and iron. 
In addition to the mechanical preparation of such ores, they require a long 
and complicated process to free the: copper from the accompanying foreign 
substances, the theory of which may he thus briefly snmmed tip: 

1. First roasting nr ai/ritititioti.—'llus process is performed either m 
peculiar furnaces or in roasting pits or heaps. By it the greater portion of 
the sulphur is oxidized; the metals ore convened into basic sulphates, 
which remain mined with the portions of Die ore which have escaped osi- 
dation. 

2. First fusion or melting far coarse metal. — Silirimis*ubsiances are 
added, if necessary, in sufficient quantity to take up the iron, which 
combines it leather, to form silica of the protoxide of iron, making a 
fusible slat;; the sulphuric arid is reduced to sulphur, anil the oxide of 
copper lo copper, and sulphuret of copper is formed. The heavy combi- 
nation of sulphur and copper sinks to the bottom of the furnace, while 
the light slag floats on the surface. This sulphuret of copper still con- 
tains "considerable sulphuret of iron. 

3. Second rniistiwr i,r mlriuntbm nf rrmrst mrt'il. — Tile mass obtained 
by (he last process is now broken up, riinl again roasted for several weeks 
in peculiar furnaces. The object of this operation is to oxidize the copper. 

4. Second fusion.— The ore is again fused, with the addition of siii- 
e.ious subsumes, if necessary - -the object of which treatment is to Like up 
i he. portion of iron which still remains. The copper obtained by this 
process still contains many impurities: il is called black metal. 

5. RijiniiiL'. -The c--pj:er is ("m-cj ami .-nrjieetcd to a process by which 
t 1 . r ■ ign Hie la Is present m il arc osiiliml . ; : iul form a crust on lite Stir- 
face of the fused mass, which is constantly skimmed off. The copper is 
treated in this way till it acquires the properties of the pure metal, when the 
operation is suspended. It is then cast in ingots, or cooled upon the sur- 
face by throwing on water, and removed in successive iloi masses,- called 
rosettes. 

This is the general description of the processes by which the ores are 
treated, though the details vary much in ditlerent countries and under 
different circumstances. The number of distinct processes which the 
ore undergoes ill the great smelting establishments of Swansea is at least 
■ tell, which are entirely distinct from each other. 

The'sulplmrcts of copper there require a long and expensive process for 
smelling— a process which demands- the highest melalh.r^ii: skill, ami n 
large amount of capital. Kiidii companies have the control e,' ihc sn.-ai 
Welsh furnaces, whine so Luge a portion of the copper used throughout 

the world is smelted. 

The question arises then, \ie the snlehiuel.s of copper destine 1 to tl > r i n 
an important pari of the production of the 1 ,ake Superior mines ? 

The occurrence of the ~ii Iphurcis nl'roppir in the Lake Superior region 

is by no means a very uncommon fact. Two localities have furnished 
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cannot be had to the mass on all sides, and where it cannot be readily 
moved. The use of powerful machinery . and tackle for elevating 
masses of several tons' weiirln will bv arnduaily introduced, when rh.-st 
occurrence may be red, Mind i:]^ -ti as tormina a considerable part of the 
value of the mine. The process of dividing the masses at present, 
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ias yet been resorted to for dividing the masses. If the blocks were of 
copper, and not liable lu contain hands and nodules of silicious mat- 
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ter, it is probable thai a machine might be contrived for perfbnriin* the 
operation by a liiliil of saw, driven by area power, somewhat simitar to- 
ihst used in dividing; railroad bars. Taking into consideration, however^ 
the difficidty josi mentioned, it seems doubtful whether any more eco> 
linmical or e Hi tr.fi mis means can he contrived than that which is already 
in use. It has been suggested that fusion of the masses might beeftccted* 
so as lo divide them in that manner! hut the fact that copper is a© 
good a condtir.mr that it would be impossible 10 confine ihe eftect of the 
heat to a limited- space and obtain a temperature hish enough to produce 
fusion at a particular point seems lo render any Mich method inapplicable. 

The jjreatest thickness oi a solid msssof copper, without seam or break, 
observed by us, was two feel four inches'. This was at the Cliff mint, 
At the Minnesota, there appeared toby a solid mass in ihe rein, at least 
five feet in thickness. 

When the masses havebeen brought to the surface, they are still further 
subdivided, if nreessary, into Murks varying lioni one to two ton's iu 
weight — such as may he conveniently transported to the' lake, whence they 
areshippedto market. The Boston ami Pittsburg (Clilf; Company have 
erected a furnace at Pittsburg fiir fusing these masses— the details of which*, 
however, the trustees do not allow to be made public There is no prac- 
tical difficulty whatever in the way of obtaining the copper at once perfectly 
pure.' The veinstone consists generally of fusible minerals, such aft 
prehnitc and the zeolilie minerals, or of quartz and calcareous spar, which 
flow readily together. In the report of the trustees of the Pittsburg Com- 
pany the per centage of the mass is estimated at tiO of pure cooper in 100. 

Bairel work.— This is the inline given ; at the Luke. Superior mines 
to the smaller masses of copper, which arc too large to go under the stamps, 
anil too small to be tupped separately. It includes ma_ssrs of cop- 
per in bunches and siiiuy-lilte forms, which arc firmly bound together 
with a greater or less aui'iniu oi llie veinstone, and weighing from a few 
pounds up lo several hundred. These smaller masses are picked out 
from the matter raised to the surface, and dressed by the hammer, so as ti> 
free the.ni, as much as |>ossible, froin the adhering rock or veinstone. 

They are then barrelled up in stent casks, which hold Itoili five to eight 
111! in! red pounds of met;d ami fork . These are smelted by the I 'it 1st an:; 
Company, with tlie larger musses. The barrel-work at 'the Cliff mine- 
is estimated at 50 per cent of pure copper. 

The proportion of barrel-work lo stamp-work furnished by the Cliff 
mine will be. semi liy reference lo the table appended to the account of 
that mine, under the head of " Mines and Mining." 

3. Stamp-work.— Tills includes all the veinstone -with metallic coy* 
per in sufficient quantity to allow of its being separated by the process 
of washing after the stamping. The limit of the quantity of copper con- 
tained in the rock which may he profitably stamped and washed, wft 
cannot yet fix with certainty This depends on a variety of circtirn- 
siances: as, for instance, lie? price of labor, (he economical arrangement 
of the works above pv.nud. and , i'.-perjaily, ihe construction of the wash- 
ing apparatus. The great difference in the specific gravity of the vein- 
stone and the metallic copper — ihe former being front 2.7 to 3.5, the latter' 
nearly 9 — renders a prrlcrt separation of the iwo very easy, and requires 
a much less complicated and scientific arrangement of the i 



Dec. No. 69. 



than in those oaeos where the ore is only a little header than the ganrrne. 
Of course, as the country becomes settled, and the pride Of labor falls, 
and greater method is introduced into (he works, a rock containing 
a smaller per ceulage of oopper may he profitably worked. 

Before tl»e rock is stamps, it is necessary ihat [t should be roasted, in 
older that the veiiisi/ine, h - :-. | ih ■ . i : 1 1 ] ■,- tin; i|iiartz, may lie rendered friable, 
ao that it will readily pield le the Wows of the stamps. Tlie rousting is 
-effected in the open air. The rock contaium;? ih<; copper is arranged in 
alternate layers with billets of wood, and then fired, nnd allowed to 
smoulder for forty.eight hours. The heal should not be carried suffi- 
ciently far to cause any portion of the copper to be fused. If necessary, 
water may he dashed upon the heap while- still hot, to aid in destroying 
the cohesion bom wii the panicles of tlie rock. 

The price of fuul is so low thiit thi> nic.thurl will undohicdly be em- 
k. economies) one might probably be devised. 

After having been calcined, theores are 
taken to tlie stamping- mill. This con- 
sists of several pestles of wood in a ver- 
tical position, to which heads of iron, 
weighing 2011 pounds or more, are at- 
tached. A cylindrical axle revolves hori- 
zontally, and is armed with cams, which, 
actiiigvsucecssivHy, catch into the should- 
ers of the pestles and raise thoin to the 
required height, when they are disen- 
gaged and fall into an oblong cast iron 
trough, which is led with ore from a hop- 
' per above. Three or four pestles com- 
pose a battery, and several batteries arc 
II , usually employed in -a stamping-mill. 
II ? Figures 3G and 37 represent the arrange- 
ment and form of the stamps used at the 
-the fdrmorbeinga front view 
: battery with four peslles, 
— ! *n showing the 




Cliff n 



while figure 3T is a 
manner in which the o 
introduced. 

An attempt was made at tho Clin" mil .e 
to stamp the ore dry, and also at the Lake 
uparior Company s works to pulverize it 
. it is sati-l.iciiii'ily (h'lonnstroli-J that 
n be stamped only by the aid of water. 
■s the much more iliilic'idt process of washing the 
d from pulverized rock, so that every particle may be separated with- 
obi loss. As (he present methods of washing practised on the lake are 
very imperfect, we add an account of the most approved machinery Ibr 
that purpose used in the French and German mines. 
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The mnststmplo method 
of washing is by a-Ritanmf 
the metalhfemns sand in 
a bucket, by hand, im- 
parting to ti n rotatory mo- 
tion, so (lint the lighter 
particles of earthy matter 
may be thrown over the 
top, white the heavier ones 
containing the vainable 
metal or ore sink to the 
hi i Horn of llie vessel. 
Washing ran be very per- 
-7 feelly performed in this 
( way with sufficient can); 
/ and, simple as the method 
k is, it is one which is n- 
I tensivelyusediuthewash- 
( ing of*-auriferons sands. 
=| Thesameihingcan.how- 
] ever, be effected much 
ically by va- 
hanical contri- 



vances, such as percussion and sleeping- tables. 

The water as it issues from under the stamps is made to circulate 
through a svstem of canals called a labyrinth, carrying with it the pul- 
verized ore which is distributed at points more or less remote, de- 
pendent on the size and specific gravity of the panicles. (Sue figure 38 
which represents the most approved form of tins apparatus.) In these 



Fig. 38. 



troughs the metallic parti- 
cles are deposited in coa- 
staDtry decreasing quan- 
tity from the end nearest 
the stamps to the place of 
exit, where the oarthypar- 
ticles are carried out de- 
prived of all the ore with 
which they had boen pre* 
vinusly intermixed. 

The same thing may be 
effected bv the operation 
called riddling, or jigging 
— an operation which is 
performed principally on 
the rubbish produced in 
hreaking the ores. This 
may be done by hand em- 
ploying a kind of , sieve 
or riddle, the bottom nf 
v-ered hy a plate of metal pierced with holes, wllieh is jerked 
u, with a partially rotatory movement) in a cistern of water. 
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The wni or enters the orificci and holds the particles of 
■nnpvitdt.il fur a moment, when they: arrange ti 
Cbeir specific graviues, and are :lm - deposited 



separated, the upper porlio: 



r removed by o spatula and re 
jected. Figure 80 represents 
a simple and effective instru- 
ment now used in the Hutz 
for this purpose. The h 



r, (: ,lU 



this i 



hi 



> filed, and the v 
made to ase.end and. descend 
through ihtm by the uliernate 
vertical motion of a solid pis- 
ion. By this arrangement the 
process of riddling can ho per- 
forn^ed with gieat ease and 



L jTW^-j ] : .The copper can be pcifecdy 
[' '' i separated from the ganguu in 

* " the Lake Superior ores by 
washing the depnsites whir ft 
have accumulated in the labyrinth hy means of what are called sleeping- 
taUes. Figure JU represents a section of the common sleeping-table. 



It consists, in general, o( an inclined hoard, at the elevated end nf which 
a stream of water is made to run upon the mixed mass of pulverized 
metal and gangue. The water, as il descends the inclined surface, car- 
ries with it the particles, which lend constantly to deposile themselves in 
the order of their specific gravity, the heaviest nearest the upper end of 
the table. A workman, with a kind of rake, continually pushes the de- 
scending materials upwards, till the metallic portions have become suffi- 
ciently separated from the particles of the gangue. The former ate then 
removed by opening a slide, through which they niu allowed to fall into 
a suitable receptacle beneaih. The same processes are repealed till n 
"complete separation has been effected. The washed metal is then packed 
iu strong casks and transported to the furnace', where tlie smelling is per- 
formed, and the copper is cast into suitable shape for the market. 
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Inttatlurtari/ remarks.— Drift 'if ihr vnJh-ij of the St. Lairrenee.— Of Lake 

'Superior Diririnn „f drifts— Peculiarities of lh" morse drifts.— 

Names girrn to the. drift day .— Thirhnesg .— ■t.hmpnsUiun.— Stratifi- 
cation.— Extent — Origin. — Drift sum/ and grar<:t.—(}>iiip',sition.— 

Thickness.—/-:.! tnii. s>,-at;>h:uti»ii .— Comr.nsi/inn.— Origin.— Influ- 
ence of the waves,— Inference.— Boulders.— Their size and distribution 
out! tniiin-'i! romp'.si'tion. — Origin,.— Transportation. — Limitation. — 

Their relation to the drift. 

The region of the great lakes may be considered as the headquarters 
of the North American drift. From the mouili of the St. Lawrence to die 
borders of lake Superior there is hardly a spot where the drift de- 
posik's are lo-t sight of. They generally form lew, level plains, hut some- 
times rise in high hind's and terraces, and again merely cap the promon- 
tories of the bolder cliffs. 

Throughout this long line nf inland country there is, howeter, tio place 
where these formations' are more extensive ihan on the southern shore of 
Lake Superior— more especially its southeastern coast. There, they not - 



the lake sin ire, ahhotiirh il is n<>l wauling even among Ihe romantic and 
jireeijiiliins cliffs of (lie Pictured Merits and the Red Castles. The great 
difference which exists ill the nrogi :i| 'hical and ge.iioirieal structure of the 
eastern and western portion of ifm'southeni shore has exercised a power- 
ful influence upon the drift. Since the peninsula of Keweenaw Point, 
Which projects so hoUliy into the lake, divides the whole country into 
distinct regions, both in a minertili .'i m! and geol^giral point of view, wo 
may as well consider it also as a tli villi n j-pohii for tlie drift— the more so,, 
as it is now, ami lung wid he, tin: geurol lam lin --place for all those whrt 
visit the shores of Lake Superior. W« shall therefore start from Kewee- 
naw Point, to examine first those drift d epos itcs which extend to the west 
of it along the copper region, and afterwards those which line the coast 
as far as the Saul and tin; Straits of Mackinac. 

Before we proceed lo ibo investigation of the pecnl iarities and distribution 
of the drill ma^es in either of these regions, ilwill be proper to give a Uriel 
account of the dillWcnl divisions which we have recognised. The drift 
of Lake Superior may be divided into four ilillcreut ilejinsiies, which, in ail 
ascending order, exhibit the following characteristics: 
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1st. A layer of Loutuo materials, composed of pebbles intermingled with 
loam, which we will designate :is coarse drift. 

2d. A layer uf clay- restim; either on the coarse drift, or, where litis want- 
ing, on tfie rock. This is the drift clay of Lake Superior. 

3d. A deposited! sand , gravel, anl pebbles, irregularly stratified, resting 
upon the clay, or upon ilie ruck itself. 

4 ill. A considerable number of isobud boulders, scattered oTcr the whole 
region, fanning the uppermost portion of tin: Jrifi drjMMtes. The polished 
mill grooved surfaces which occur in connexion with die drift constitute, 
likewise. ;• most itujinriaiii fi -a I lire in iis history. Finally, there are the 
drift terraces and ridges, which likewise deserve a close examination, in 
order to ascertain their hearing in reference to the changes of level which 
have [alien phce (hiring and since the drift epoch. 

1. Coarse diift. —This dcposite is ilie least Conspicuous of all. Il js 
found only in a few places along the southern shore of Lake Superior, 
generally capping the high towering otitis pi sandstone, (as, lor example, 
at the Red Castles, west of the Portage, and also at the top of the Pictured 
Rocks.) It is generally a mixture of loam and fragments of rock of 
different size— sometimes worn, but more generally angular. As a leading 
feature, wc may state that il is almost exclusively composed of fr.igmenla 
of the rocks in situ, showing that, whalevcr may have been its origin, 
it could not have been acted upon by lonsr -continued agencies. After a 
careful examination, 1 found but few foreign pebbles, mostly of trap, 
scattered through the mass, and evidently derived from the neighbor- 
hood. The whole mass is nowhere more than thirty feel thick. We 
ought to add fun her, that in many places the pebbles may bo seen disap- 
pearing gradually, anil ibe whole pajsiny into a regular drift clay. 

This deposile uiighl, perhaps, seem hardly worth nientiouiug, were it 
not thai iis peculiar slruernre and iis | ii:-i lii uj remind us of a similar de- 
posite widely dillhsed throughout New r'nghnd, especially in the moun- 
tainous districts of Vermont, where il forms the most cons|iienou.s feature 
of the drift. 

2. Drift clai/, or re <l day. — This deposite has been Jong ago recognised 
as a peculiar one, distinct from the drib-gravel and fafid above it, and the 
Coarse drift beneath il. it has been described by the geologists of the 
Michigan State survey as the tertiary clay of Lake Superior. From its 
red color, which is one of its leading features, it is also called by some 
red clay. It is diliictilt to deleimine it; avenge thickness, from the fact 
that, in many places where il is hiiddy developed, il -inks l.eloiv the Wulera 
of the [alio, and in other cases, where it.-; base is visible, its top has been 
partiy washed riway. There are, however, sohie places (for example, at 
the western portion of the (Jrand Sable) where it may be seen undisturbed 
in its natural position, its base resting on the almost horizontal strata 
of red sandstone, a few feet above the water, whilst its top is covered by,, 
a considerable mass of drift sand. I found the deposite in this place to 
be sixty feet in thickness, exhibiting lines of stratification di.-posed 
with much regularity. Its upper limit may be here seen stretching in a 
horizontal line for a long distance. We may well consider this locality 
re^ unhealing the average thickness of the clay. However distinct the upper 
limit of the clay may be in genera!, it is also seen in many localities al- 
ternating with the sand above, or pas-ing' gradually into it— thusshnwiiig 
that both dojositcs, although of different materials, belong, nevertheless, 
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to tho same formation, and therefore thai there is no real ground to con- 
sider the clay as being u part of the tertiary formation. As far as its 
composition is consumed, it appeals to be a mixture of loam and clay, 
and its color is owing to tho decntnposiiii .u of the tad sands lone and trap 
Irani which it has. been derived. Though the main mass of the ciay 
straluill is composed of very finely comminuted substances, ntid of: 
tentimes reduced to an ahih-st impalpable powder, yet thero are many 
pebbles iulersjiersed thraugh it, and even boulders of considerable size, 
generally rounded and smoothed, ['raanients of metallic ores and native 
cupper occur occasionally in il— the latter sometimes weighing several 
hundred pounds. It was by means of the fragments of copper scat- 
tered through the clay that the attention of the early traveller.* was first 
attracted to tho copper mines of that region, which are now so extensively 
woigrii. ■ *: 

As a whole, the great clay stratum of Lake Superior cannot be con- 
sidered as being regularly stratified, though ihorc may lie seen in many 
places builds of different color, ami differing in the size of the man-rials , 
res. ■milling in their reeulunlv a kind of stratification. Neither is there 
any striking variety n. be observed between the materials, either at tlie 
base or at the top; so that the conditions under which the deposite was 
formed must have been uniform, and rather quiet. 

As to its extent, it appears, from what we know, tube spread over an 
immense Inrei of country. S'ot only is it Tin i id all .ua the whole southern 
coast of Lake Superior to Pond du Lac, and along the St. Louis river as 
far as geologists have extended their investigations, boi it occurs also on 
the north shore, where it has been traced for a considerable tl i.-t;> t !■■(■ along 
several livers which emplv into the lake. It was observed, however, by 
Mr. Whittlesey, thai to tlie northwest of Lake Superior the drill asson.es 
an ash-colored tint, which is owing, no doubt, to the absence of red sand- 
stone in these regions. 

, JS we were to consider merely the position of this clay as it appear; 
on the southern border of Lake "Superior, forming, as it docs, a regular 
stratum, resting upon the red sandstone, and being limited to a certain 
height, whenv it is' followed by the drift sand, we iiiiyhi well conclude 
dial it was deposited in a circumscribed basin. This is, indeed, the im- 
pression which a traveller might receive if be were ivercly to coast around 
the lake. Such an imp I ess ion would lie, however, entirely crroin-ous; 
for, in ascending ihe highlands which lise behind those dills, we meet 
again with the same ciav at an elevation of from six to eight hundred feci — 
as, for instance, near the Jackson location on Carp river, and in several 
places along the road leading to il. Il also forms lufly dill's on the river 
Ontonagon -as high as five hundred feel. In all these places its composi- 
tion is die same as along the lake shore, being quilts as cotumuiiiled, and 
forming the same sticky loam when wet. It ought to be observed, how- 
ever, that, on die whole, it seems In he limited merely to the depressions 
of the soil, and never to cover the culuiinaluig p iiuls. 

3. Drill sand and gravel.— This is tile most widely diffused of all the 
drift depi.isitts along the shore of Lake Superior, as well as over die whole, 
northern pan of the country. It not only covers the clay deposite in most 
of the localities where tho latter has been observed, hut also extends over 
many places where this docs not reach. Wo have slated thoi the clay, 
even at its highest level, was generally limited to the depressions. The 
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drift sand rind gravel have, no siifh limitations. It is found on the up- 
lands and along the slopes of ilie hills, as well as in the depressions. 
Although separated from the drift of the western prairies by the dividing 
ridge heiweon the up|icr peninsula of Michigan and Wisconsin, yet in 
many places, where the ridge is not nf considerable elevation, it may be 
seen passing direettv from one slope to the other, especially on the smlth- 
easieru corner of the lake— as we shall have occasion to show hereafter. 
It is likewise said to pass f'rmti one slope 'tn the other at the south western 
border between the lake and the headwaters of the Mississippi. It is 
found on the highest summits of the Pictured Hocks— nearly two hundred 
feet. Its relation to the drift clay ran be easily ascertained merely from 
the state of rhc reads and trails, which are generally dry and pleasant on 
the drift sand. No rule obtains as to the composition of the drift-sand 
and gravel, either in reference to the size or t&e mineralogical character 
of the materials. 

Layer:; of line sand alternate in ever}- possible way with layers of peb- 
bles— sometimes bya gradual transition, at others rather abruptly. The 
pebbles themselves are composed of all kinds of stoned-some from the 
imm"rliati: neighborhood, others from places more remote. They are 
generally rounded and smoothed, showing that they must have under- 
gune ;i prolonged :t:ii\ violent motion. sU''h as could have taken place only 
m the water. The same is the ease with the boulders imbedded in the 
mass, of which there are many of considerable size — from five to six feet 
through. Many of the boulders are also revered with scratches, such as 
could have been produced only by a violent and steady nibbing. We 
would state, besides, as a further peculiarity of the drift pebbles and 
boulders, that they are generally clean, there being no loam or mild at- 
tached to them— a peculiarity which is in itself sriilii-ient to riistiiisuish 
■ .Ifte gravel drift from the loam depositee nf coarse drift before described. 
The thickness of the drift-sand and gravel, like that of the clay, is best 
ascertained along the shore of the lake. Titers seems to be a sort of an- 
tagonism as to the relative fhickn-^ of huh dennsiies between the east- 
ern and western portions of the lake shore. Whilst the clay seems to as- 
sume its greatest thickness west of Keweenaw Point, the sand aud gravel 
seem most developed to the c;:st of that paint. Its greatest thickness we 
■ found to be a' Grand Sable, wheie tint const rises, according to Mr. Whit- 
ney's barometrical measurement, 'SIM feet above the lake; and since the 
Clay stratum underneath is only sixty feet thick, it gives an amount of 
three hundred feet for the sand and gravel deposite. From that spot the 
same drift deposite may he seen extending in the form of a high cliff to 
the southeast, generally some miles distant from the lake shore; until it 
reaches it aafiiii at Point Ironiuiis. where it rises almost to the same 
height— ai.V'ferjt; thence it shdts gradually towards the .-=aut. A further 
peculiarity of the dnft snn:! and gravel depositor we would mention— their 
irregular and undulating surface, especially where they cover wide iracts 
of country: as, for instance, in the plains of Wisconsin and Illinois, 
which, from this feature, have been denominated rolling- prairies, in op- 
position to the level prairies, which are mostly alluvial. The shores of 
Lake Superior are, in (his respect, less striking' --owing, no doubt, to the 
fact that the country is less level, and also inconsequence nf ike forests 
■which cover the ground almost everywhere. The summit of the Grand 
'Sable, as will be notice! subsequently, is the place where this undula- 
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ting appearance i- tbosl BtriHag on the lake shore. There can be no , 
doubt iltni , as it whnlo, i.liij drift sand and gravel is a stratified deposite, 
although the stratification is perhaps more impei'leel than in any other sed- 
hrrentarv formation. The strata are generally llie mnsi distinct vt liens the 
mass is composed of line sand. They arc lesr conspicuous ill iho gravel, 
except here it -alternates wflh layers of sand or clay, in which case the 
separation into layers is sometimes very distinct. As a freo,ueni occur. 
Tence, wn would especially mention those irregular layers which Hart 
been designated under the name of crnss-stfiti/lcritinn hy some, and of 
•/hen/' in! sirtiiijktitian by others. There may he sometimes seen in a 
single section three, four, five, and even more plans of stratification, 
forming mining themselves nil sorts of angles — some horizontal . sninc 
slighllv inclined, and others almost vertical. Instancrs of such signifi- 
cation are. to be seen all along the roast of Lake Superior, in the drift as 
well as in the alluvial sand. They are less frequent where the deposltes 
assume a more loamy character. It is well known that this discordant 
straliliratinn is not limited to the (ptarlemary deposiles, but occurs in 
sandstone of every age. Along Lake Superior, where the drift deposltes 
rest immediately on the I'otsdrmi sandstone, il is a rath.:r impressive Mght 
for a geologist to witness, side by side, this structure both in Ihe oldest 
and most recent of the sedimentary formations, thus .showing that the same 
laws of deposition, even in minor details, have prevailed at all times in the 
formation of the earth's crust. Some doubt still exists as to the cause of 
these singular si ratifications. The attention of geologists was first di- 
rected to them in the recent deposiles of the valley of Switzerland, where 
two rivers (the Rhone and Arvf) meet. They were ascribed by M. 
Keeker to the disturbance caused by the meeting of two currents of va- 
riable strength, contending with each other in the same bed, whence the 
strata resulting from this conflict were railed x'rtitijimtimis lr,rrriUicl/cs. 
Ill this way the Swiss i;eelogjsis sin-reeded in explaining, not only the 
variable inclination of 'the strata, but also their difference of materials, 
when it happens that one of the currents carries coarser substances than 
the other. It is evident, however, that ihis explanation does not apply 
to the similar structure of the sand depnsitcs along the sea arid lake 
shore, where the conflict is no longer caused by rivers, but by the coa- 
(rfifiing forces of waves and currents. Wo know, for instance, that in 
some shallow harbors— that of Charleslown, for example— the pilots have 
to make out the channel after every severe gale. This shows that the 
waves exert a strong influence upon the bottom, where it is shallow 
enough to come within their reach; and since, from the nature of the 
wwves, we must suppose their action to be broken and unsteady, wc 
might well expect such irregular strata to be formed wherever the waves 
nnd tides come in conflict. ■ Along Ulfce Superior there are no tidal cur- 
rents, as far as wc know; but the currents resulting from the changes of 
ilia wind are strong enough to account for similar conflicts. If this ex- 
planation be true/we might then expect such discordant stratification 
wherever the water is shallow enough to allow the bottom to be stirred 
up by the waves. Indeed, there is every probability that all sand and 
sandstone formations 'which exhibit o similar structure have been formed 
in shallow water— an inference which, Us far as the drift is concerned, is 
cenlirmed by other considerations, which we shall examine hereafter. 
4. litnddent—Of oil the drift deposites, the boulders have, from all 
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times and in nil count! its, e.idtoil [lip greatest -rest, in i-oiisoquence of 
their st/e, as well as of their position. The mere view'of a huge block 
of granite, aitndtedj as it often happens, on the summit of a liill, whilst 
lite rock on wliidi It rests is of limestone or sandstone, is Mli-ioj 1 1 In 
excite the curiosity of every thinking- mini, as to the place.from which 
this stranger may have come, and as to the mode by which Its transpor- 
tation was accompli shed. We ought not to he astonished, therefore, that 
most of the theories which have been imagined 10 solve the problem of 
the drift should refer chiefly, if not exclusively, lo the boulders. From 
looking at them in u too exclusive point of view, nasi geologists bwrn 
misunderstood their true sitri) i licntlim ; they have overlooked the other 
more regular deposites with which they are connected: thus forgetting 
that the boulders form but a part of the drift formation, and represent but 
one single though striking event in a [una p.'riorl ul" the earth's history— 
that of the quarter nary epoch. This we consider the chief cause of the 
i:isiiiii 'iency of most of the theories. Uelore we allempi any explana- 
tion, our odjecl will Ik; first lo examine llieir peeuliariltes, as exemplified 
in [lie region of Lake -Siijierii ir — which we denu [lie nunc. important, as 
this region seems to have been the -point of departure tor many of them, 
scattered fur and wide ovor the country. Moulders of every size and 
description occur in great numbers along the whole southern shore, and 
are said to be ns numerous along the north shore. As a whole, they did 
not strike me by their dimensions. They do not by any means equal 
those huge masses found in Switzerland and in many parts of Now 
England. The largest boulder which 1 noticed was one of hornblende, 
uaar Carp river, measuring 1!> feet in length, ] t ill width, and in 
height; another, near the Portage, measured SI feet in length and 5 in 
width. On the borders of Lake Superior, as in all other countries whore 
drift occurs, the boulders are the most widely dili'used. They are scat- 
tered over the whole country, and may be seen at nil heigh B, when; no 
other drift deposites reach. They are truly the viinmiaivl of the drift for- 
mation, in height us well as space. Kven the dividing ridge, where it 
rises the highest , does not limit their cvient ; Ibr they have been found as 
high as one thousand leet above the lake south of the Anse, and may be 
from thence traced uninlerrupledlv along the southern slop; of the ridge 
into the prairies of Wisconsin and Illinois. As to their mineralogical 
composition, there is every variety of rocks to be found, and in many in- 
stances they may be traced to their origin at no vary great distance. We 
thus soon accustomed ourselves not to look any longer upon them as 
strangers, as we do where there is uo analogy whatever between them 
and the rocks on which they rest. Among the most numerous boulders 
along [he lake may be mentioned those of graiiilo, trap, and hornblende 
rocks, which are common to both shores. Boulders of sandstone are 
less frequent, in spite of (he great predominance oi this rock along the 
Mmth .'bore — a e i re u instance easily accounted Ibr by its nii.-a'of ;OliuesS, 
which renders it the more destructible. As a general rule, it may be 
Btaied that moat of Ihe boulders scattered over the Lake Superior region 
have not come from far. This is of Ihe inmost importance, since it ac- 
tually enables us Ui trace the mute which they have Mowed ; and as to 
their direction, 1 feel no hesitation in aliiruiiug that most of the boulders 
within the region of Lake Superior have been transported from north to 
south. As instances of tins southerly trnnspoiuuiou, I shall slate the 
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following facts. The iron region of Lake Superior is si mated near Carp 
river, east of Keweenaw l'oiul; and, although die rid yes whine tlie iron 
ore occurs are only some feu miles from lin: shore, yet l lien- is not a sin- 
gle boulder, nor even pebble, of iron to be seen north of the ridges. This 
ore, of which ihure are innumerable fragmetils scattered at the foot and 
in thu immediate vicinity of the ridges, is so conspicuous, from its banded 
structure, thai it would undoubtedly ho vo been noticed, if it did occur at 
all north of its origin. In going from die iron ridges towards the south, 
iron pebbles and boulders occur in abundance, and may be I raced for 
some distance. Thus, in September last, Mr. Whitney, starting from the 
ridges oast of the Jackson location, traced boulders of iron ore nil along 
his route towards the Lscauaha river, some twelve miles olf; and they 
might probably be found slid further south, were it not for iho swampy 
character of the country. This somberly transportation is further con. 
firmed by the boulders of the bench iiself, which pointto the north shore 
as their birth-place. This applies especially to the copper region wesl of 
Keweenaw Point. There Imp and saudstniie arc the only rocks in place; 
and yet auumg the boulders seauereil over [lie surface there ine many of 
grunite and hornblende, which have evidently their oiisdu on ilio opposite 
shore, where we know those rocks to be very abundant. Thus it hap- 
pens thai, when travelling Torn south to north, the appearance of a new 
iiimiaiiou is always indicated by (he occurrence of single boulders of it, 
■whilst nothing ofl the kind takes place when travelling from north to 
south. This precession of Iho boulders is imperially siriking among (lie 

ridges of the iron regii onh of Carp river, whore liiere is often agreat 

variety of siructure in the rocks of the different ridges. There the val- 
leys betweeti the different ridges contain, liir lite most part, boulders from 
the nest ridge to the north. There are also instances where a rillgedid 
not allow the fragments of the preceding ridges to pass. A striking in- 
stance of this has been observed by Mr. Hill west of the Jackson loca- 
tion, where the slate and iron boulders are heaped up in great quantities 
on the northern slope of a greenstone dike, whilst there are none on llic 
granite slopes south of ibis dike, which has thcrelore a -led as a barrier, 
preventing their transportation further south. This limilalion prevails, 
however, only within the hilly portion of Ihe Luke Superior region, be- 
tween the lake shore and the dividing ridge. South of the ridge nolliing 
of the kind seems to occur. There being no further barrier to check 
their course Inwards the south, ihey have lm veiled even lo the very limit 
of the drift deposits; and thus ii happens that boulders of the Lake Su- 
perior icy ion are found as iiir south as the Ohio— that is lo say, more than 
six hundred miles from iho dividing ridge, ibe nearest place from which 
they could possibly be derived. We think, therefore, dial (here is satis- 
factory reason to consider the region of Lake Superior, and especially the 
rim of: chit's ami hills which surrounds its busin, as the birth-place of the 
greatest quantity of boulders scauered over the western States of the 
Union between the Alleghany mountains and the .Mississippi; and from 
this consideration, the region of Lake Superior, more ihan any other, de- 
serves a close attention on the part of the a< nlogi.-l who attempts to solve 
the problem of the drift of this country. By lar the greatest quantity of 
boulders on Lake Superior, res well as elsewhere, are situated on the sur- 
face, above all other drill dcposiles. This, of course, is in itself a proof 
that they have been deposited posteriorly to these formations. But b* 
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cause (hey are of a more resent origin- this does by no menus prove that 
they are disconnected from the other drift ilejuisittis.-. We have seen [Nat 
an abundance o(' boulders arc i« Lie luiimi ijnih in itie drift clay and sand 
of Lake Superior. The only difference between them is, that whilst 
those of the surface are often more or hv-s auuular, [hose imbedded in the 
clay and sand sire generally more rounded, and often, scratched and 
slrialed — a peculiarity which we shall afterwards attempt to explain. 
Now, as the boulders within the drift ate of the same kind bs those of 
(he surface, and have, like them, a northern nriinn, ((hough sometimes 
Hot a great way off.) we are naturally led In tin: inference that they were 
trail spurted by the same agencies, whtr.h must, therclbre, have been at 
Work during the deposition of the drift period. Morenver, this agency 
must liave been as powerful at the lime nf the drift and clay deposing as 
afterwards, since we know that, many of ihe included honlders are as mas- 
sive and as heavy as those of the sml'iee. It i> evident, therolbre, that 
no theory can be admissible wim.li does not at the same time aceoui.t 
satisfactorily lor the iiviiisportaiinu both of Ihe boulders of the suriaeu 
and of those of the drift-sand and ciay. 

5. Graovr.il, sw&trM'eil, ■mil pi/lishr/l rori-::. — Whatever opinion We may 
entertain as to the cause and origin of the drift, there is a point upon which 
all geologists who arc familiar with the subject agree, viz: that there is 
an unquestionable connexion beUveon the drift dop isilesaud the rounded, 
smoothed, and grooved appearance of ihe rocks upon which tticy 
rest. Wherever drift occurs, it is associated with that peculiar appear- 
ance of the ii'ik'i 1 -, which is instantly itim gui.-ed. The. surlitces are the 
more pertect, as the racks are harder and less prone to disintegration. 
Thu;i n onrdistricl they are most distinct on the trapaml compact slates-, less 
SO on the granite and compact limestone; and are not expected to be found 
on the sedimentary limestones. In many places the strire and furrows 
.have dis.ippoiej in cons' iqiin.ee of the 1 li.'i 1 ite^ratioi 1 , and then- remains 
nothing but the rounded outline of the rocks, which, from their resem- 
blance to fleecy clouds, have been called, in the Alps, fleecy rocks. 

In many instances the polished and grooved surfaces are concealed by 
the drift ,. and are not visible until by some means the deposiie is removed. 
This explains .stdlicicntly why so general a phenomenon should have, been 
for so long a time overlooked by geologists; for it is only about iorty years 
since it was first mentioned, and only ten years since it was brought into 
general notice. One striking peculiarity of tan rocks subjected to erratic 
aennrv consists in the lact that, whilst one sid' 1 is sitti mihed down. Ihe opjio- 
site side is rough and angular, as if it had been sheltered from the nhm.ling 
process. These are known as the le.i anil strike sides. Uy means of this 
feature wo an: enabled lo recognise Ule direction in which the erratic agency 
operated, even where there are no scratches. The lea side is invariably 
(0 the south over the whole of (his district— a feature which we ought to 
expect, when we consider the origin of lite grooving?. 

Aa,a leading feature of all grooving*, wo may mention their straight 
course. Whatever the direction, Iheg are in fttaighl lines, whether con- 
tinuous or interrupted — thus show in ; that they must have been formed by 
an agency unyielding and steadily applied. Thero is but one instance 
where curved stria: have been observed in this region, which will bo no- 
ticed hereafter. s->t*»M" 

Groovings of all sizes occur. The mast common form is that of pnral- 
13 ■ 



194 



Doc. No. 69. 



Id furrows from otic lo two and four lines wide— sometimes e.-i. lending bat 
a fool, at others many yards. Where ihe ruck is excessively hard they 
arc mere strict , which are often as disiiuct and sharp as though they had 
been craven with the point of a diamond. Hollow sprits are observed, aa 
ihiPiiLjti ihey had been scooped out by a round instrument; also, we ob- 
serve, wide bowl-shaped i li ■ p in:>^j"us , fciinwu as /jvj/>/u, ami whidi hum 
been roused hy the same agency, since they are always found parallel 
v illi ihe stria?, instances uf all these different forms exist on both shores 
of the lake and on Isle Uoyaje. 

As In the direction of the striu; in this dislrkl, it will be seen thal,wi(b 
life exception of a lew local ilcddtinns, they are northea?taud sonlhwest — . 
a direction which also prevails alon^ Ihe western shore of .Michigan, anli 
m |i irtions of the western Slates, This din-ninn foriuaa striking contrast 
willi that which prevails ihionahout New England. There, i hey bear 
iiiiitliwi.'sl anil southeast. \\ •_■ .-.-lall lnTeaii -r attempt to explain this singulai 
opposition in the stritt? of the two regions east and weal of the Ailc^lia- 
ntes, and show their relation in determining the leading features of the 

t>. Terraces and ridges. — The terraces and rid^s of the great lake* 
hare of late attracted a good deal ol attention, inasmuch as they have a. 
direct bearing lipm the ipicslinu nf the ohaiiy.es of level which the 5UI-, 
bee is supposed lo have nuileigone during ihe epoch of the drift. They, 
may tie seen both on the south and the north shores of Lake Superior, 
thoiidi they are less striking here than arnnml the lower lakes, iKrio and ■ 
Ontario.) Those of the north shore of Lake Superior have been de-. 
scribed by Mr. Logan. They are most conspicuous at a locality called 

Lns Ptlits Kerns'. " of which Mr. Lliolt Cabot has given a fine sketch 
in his Narrative. Those «f the smith shore have thus far been but little! 
noticed, probably because they occur di telly in that portion of the lake-dis- 
trict which is the least visited, viz: between the Saut and Keweenaw 1 . 
Pojnf. Beyond that point, thr-re may be seen, in many places, along the 
t-hori' ol the copper n gion, high bluffs ol' drift; but ihoy nowhere assume 
that flair-like form wliieh i.- ihe characteristic filature of terraces. To 
avoid confusion, it undo not be inappropriate lo explain what is meant by 
the terms terrace, bluff, and ridge, as we shall have io allude frcuuenlly 
to them in ihe following descriptions. Urift bluffs, or cliffs, are thosa 
; ; ■.'>' i no illations of loose materials which terminate abruptly in sleep slopes. 
The steepness of the slop./ tJopeuds in most cases chiefly upon the kind 
«f maierials of which the blutf is composed. Thus, bluffs of c lay arc- 
steeper Ihau bluffs of loam, and bluffs of loam sleeper than bluffs of sand 
or gravel. The term, terrace, is applied when several such slopes are 
seen one above the tuber, so as to appear like the steps of a stair-case, 
llidge- differ from terraces in having a double slope, and being, therefore, 
real hills; whereas bluffs ami terraces aie merely the margins of plateaux. 
to a geological point ol view, the terraces are by far the most imponaiil 
of these, thtee lliiius, since tliev afford direct evidences of ihe changes nf 
level which have occurred since Ihe deposition of Ihe drift. There can 
be no doubt that, wherever lerraces of stratified materials are found 
above each other, the waters have once stood at so many levels. It 
might lo, and indeed it has been, inferred from this, that when lerraces 
eceur along a shore, they ought to he found everywhere of ihe same sizi-; 
and hence, that when their level is irregular, it is a proof that the Uj> 



D&tud B/Googl 



Doc. No. 60. 



195 



Sreaval was tint uniform. This view, although correct in principle, i 
however, apt ii letffl to mistakes when aprJietl without discrimination. 



■ lorralKerthe land rise,at different 

I and then from b, to c. The beach- 
(inn, (provided there bo one,) 
striking ihe shore in an uninterrupted manner, will be found everywhere 
ill the same level; lint it by no means pillows thai ;hc resulting tcrra-es 
■will be found uniform around the whole lake. The error ill this respect 
arises from the fact that terraces have been too often mistaken for, 
or confounded with, mere bear lies. It should not lie lust sight of thai 
termers and hind's are (he result of die- undermining action of the waves. 
Their sir:c and shape must therefore be determined by the foreo of this 
agency. If a basin of water is so situated as to have one of its shores 
exposed to the full force of (rules, while die opposite shore is sheltered by 
highlands, we may easily conceive of a subsidence of the waters from 
;i higher to a lower level, without at all altering lie: slope of the coast: 
as, for example, on the left side of the basin, A, in diagram 11. In the 
mean time, the right shun*, i tut. bono: prote.-ti-d, will !:e so acted upon as 
to occasion a succession of terraces. Again, the de-trueti w action may 
lie so effective in certain places as to wash oil', in the course offline, even 
(he terraces of former levels, and to lean: only a single blnif. as indicated 
hy the dotted line. 

There are many places along the lake shore where the peculiar shape 
of the terraces and their diversity are to be ascribed to such a process. , 
Fig (i The diagram 42 will render 

this siili more evident. There 
can he no doubt that the water 
once Mood at the foot of the 
upper terrace, tn, and that, 
while stationary, the upper 
bluff was formed. Afterwards, 
(he water level sank, and another bluff was formed at n, and, still later, 
aiH'th'T at a. The .' iih.-iilencc of the water must hove beau intermittent — 
the epoch? of suh-idenee, which are indicated hy the areas between the 
terrr-cp, being followed hy interval? of quid . during wliirii the terraces 
were loruicd. Lint this regular succession of terraces does not extend far. 
ft is limited to a small ;p.ve in our t.luii.'ra.u ; and, as we advance towards 
the left, we see the iulervils between the terraces growing more and unerr 
narrow, till they completely d V- a | 'pear— iiei ng. as it were, crowded into a 
sins!'- hlittf It. Further on, we see the blull itself increasing rap- 
idly in height, and hy-aud hy disappearing entirely, leaving nothing 
hut a giuille uniform slope, A. In the above instance, ilie circumstance 
that these different furius of terraces occur within a narrow space, and 
pass gradually into each other, excludes at ijnce (be idea of a local 
change of level. It must be evident to any one that they cannot but be 
the result of actual causes. But, should they occur at great distances, 
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Mich differences might easily lend Id error. Let lis suppose, for a mo- 
ment, that wo know the above terraces and blfiffs merely from transverse 
FiR.«- sections, (such as represented in fig. 43:) 

would wo not infer that (lie difference be- 
tween the section, I!, and section, A, resulted 
from ilie fact that fl was raised higher thrill 
A, nnd likewise that B and A were both 
raised at once, whilst C was raised at throe 
-&U1* Thus, not taking falc- 
on of the wares, and the po- 
of the shores m reference to the predom- 




we might perhaps be induced ft re 
travngant hypotheses, call in aid even ihe trap 

dikes,anrl other paroxysmal agencies, to Bc- 

CotlUl lor features which an; must readily cvplniueil by the mere play of 
meteorological agencies. 

However, we do not pretend to assert that the upheavals which laid 
jore a great portion of the drift deposites have been uniform throughout. 
We know that there are, almost in every drift country, undoubted proofs 
of local chances oflevel aliiirded by the drift terraces; and we shall have 
occasion hereafter to refer to such an origin for those differences of level 
which are to be traced in on uninterrupted manner over vast tracts of 
country, especially along the sea shore. But we should be careful to calf 
in such causes only when the phenomena cannot be otherwise explained. 
Ridges ore often associated with terraces, and have frequently been con- 
founded with them. They'diil'cr from terraces in bciugactual hills, rising 
from a plain, with a slope on each side. Sometimes they extend fnra long 
distance along the shore of the sea, or an inland lake— as, for instance, Lakes 
Erie and .Ontario, where Ihey are commonly used as roads, being dryer 
than the surrounding grounds. From their situation, as well as their po- 
sition, these ridges. have the liveliest analogy to ancient beaches, and there 
can he no doubt that many of them have no other origin. In that ease 
Ihey are ihe most reliable evidence tor ascertaining local changes. Reaches 
have abiiiea triiiliiindy L'riitle slopes, rarely e\en ding 12"; hnl there are 
among the ridges some which are too high, with slopes loo abrupt, to be 
considered as mere beaches. 

Since attention was first attracted lo them in Sweden, where Ihey t?o by 
the name of amirs, (which mean sand hills,) I shall - designate them 
henceforth by the. aalun. There is every probabilily that they were form- 
ed as shoais, or bars, or banks, under water, rather than on the border of 
Ihe coast, since we know that such ridges are forming in our day in 
shallow water both in the sea and large lakes. Itottght to beremembered 
that the summit of these submarine ridges is not always even, nor their 
■bearing necessarily h<iri;:<'iit»l; so that a slight inequality in their outlines, 
ts.--|>eeially if limited to a narmw space, dees no more imply a local chango 
-oflevel than in the case of the terraces l.efure mentioned. Since, from ihn 
:jatiire of things, raised beaches and eesars are expected to occur in ttio 

■Since ihe wiwhini o(T Ukes plflci Frodunllv. lliiro ia e>ery possibiliiy rhai ihe Muff B, 4, 
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some localities, it must he Icit to the sagacity- of the observer tn tl i.'lorm i iir 
in eacli case to which class lliey belong. Instances of holh hiivo lieon. 
noticed, aL numerous iwints. aluui: tin- shores of the lower lal;es, hut they 
are less frequent on the coast of Lake Superior, although not entirely 
■warning. , 
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Region vest of Kmurwv: Point.— Thickness of lite, drift.— Boulders. — 
Fu-rotrs. — Polished rock*. — Keweenaw Point. — Absence of drift.— Isle 
Royule, drift boulders.— P'Jizh d rucks.— Influence ol the reacts. — Di- 
rection of the furrows. -Sinn occasioned by floating ice. — Iron region.— 
IbTttcex.- Ilcghl ut which /he </; ijl h {moid.— Drift of the swUtimr. 

region.— Of the send region.— Grand Sable ^Terraces Drift of 

the St. Mary's riiir, — .Muck nac. — Conclusion. 

Drift of the copper region west of Kemicmtv; Pahd —The extremity 
of Keweenaw Point is altruist emircly desiiiule of drill, ami, for » long 
distance between Copprr Harbor and Eagle river, the coast ja lined will* 
lrap rocks, s.iiitisliim->, and consumer-ales . aiuiosi wnhoiii any covering of 
InriMj materials, willi (he excepti, in of some dimes near Eajde Harbor and 
Kaglo river. A geologist who should limit himself It' the e.\ami nation 
merely ol' ill is poititin of the coasr, whi< li is the most frequented, might 
*ycll imagine tlim the drill deposilt; plays lull a rery suin '!■■.! i nate pari ill 
this qut'i tor. Ti,is impression, howcier. ivmiid awn ranish, if he were to 
proceed .'oiitK distance on c-ilficr side of the point. To the west of f'.ogle. 
river, llie coasl is fir many miles low, ami composed of sand and gravel 
l>c!omnng to die alh;vium nl the lake. Beyond the 1'ortago, tho coast be- 
gins again to i:se. finning high and picln ri-tique dill's of sandstone, which, 
from ihcir oas'de-hkc sppearanro, have linen designated hv Mes;rs. t'ot-ter 
and VYhiiiuty as the Bed Castles. The tops of these cliffs are covered 
will; a (;vi:.isit- of loose matci ids, composed uf the delimit; of tint rod 
sandstone, which , from h . slnidmt: ami the afcwmce of all stratification, I 



water a stratum of red clay., very longhand sticky, some lor.y feet thick; 
aboiv it a layer of sand from six to eight loci lhic|, ; Mill higher, another 
Stratum of clay not moro than a foot thick; and covering this, a mass of 
sand forty feet thiol;, ivhich readies to iln- top. Thr.uigh iho whole ma.~s. 
nf the sand, as well as "f li e clay, may he scat prbiles of ■! liferent s,zes : 
among them those of limestone arc by no means rare— the pressure of 
which may offer at first a dillioiilty, since there arc nowhere in the neigh- 
borhood limestone strata, in sun, from \diidt iloy nri.u'h t have been ile- 
rived. Bui we shall so.: rdierwards that ihcrc is no real dillkuliy in the 
way of explaining their origin, since that same limestone forms wide tracts 
■of country beyond the northern shores of Lake Superior. I noticed thai 
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these limestone pebbles wim oftentimes accumulated in small layers near 
ihe top of the bluff Among them "'"re ninny fossils, whicli we found to 
belong, without exception, to the Cliff' limestone. Uetween these bluffs 
and the Ontonagon river, the mast is lb»illie most part low, and lined 
with shingle bea'-hes. The drill appears fttily in a lew places upon some 
low sandstone dills. .My nun observations do in it thus fur extend beyond 
the Ontonagon; bin, according to .Mr. Whitney, there appear again drift - 
'bluffs similar to those jiin described, and nl' eqii;i! height, between I'resiit'- 
iale river, aud^Black river— also, .between ihe laiier and the Monlieal 
liver. In both places they agree in comp isStioi] and structure with those 
first described . There are, besides, high dritt ■bluffs in be seen on 
several of the Apostle islands, and aUo west of these island*, where ihey 
are said to attain ill some planes it height iVmn ir.ifi to GUI) fuel. Though 
llie whole mass is generally deic-nated as_day, yet there is tint Hide doubt 
that, on closer ex ami nation, there may be liiiiml also layers of sand above 
the clay. The thickness of the drill-strata alonir the lake shore, inchidiiii; 
both drift-clay, uravel, and sand, does riot, however, give a correct idea 



ness. Thus, for example, at the (Justinian Incnlioii, on the Ontonagon, 
the bluffs of tlrit't may lie seen rising to the height of 1*5 feet above the 
bed of (lie river. I noticed that there were also mote pebbles and boulders 
interspersed through the mass, and Ihe distinction between sand and clay 
seemed, less striking. The whole mass mav, in some places, be called a 
sandy loam, and seems to indie.;ile, on the whole, a less regular and cjuiet 
action. It is seen leaning against the traji ranges >>n which the .Minne- 
sota location is shunted, and the 'upper sandy layers may oven be trated 
almost to die lop of the ridge. The annexed section, fig, d-1, will give 
an approximate idea of their disposition in the vicinity of the Giiumngoii. 



ing in I'dr. Whii ney, as far as (he sources of ihe Ontonagon; and . since 
the dividing line between the northern and southern slope is not Very 

!icr In thai il (f.--.- li.m (In' hi.- w.ole. Uvvi'i, ihe d is: ,i In U ion ol Ihe 
drift west of Keweenaw Point is not so irregular as might appear when 
seen from the shore. There ore wide tracts of coast which are bordered 



of its extent further inland, in a 
the lake, we generally find the drift 



rs which empty into 
onsiderably in thick- 





ridge rises' like an island from the sui 
:' precipitously lo the south. From 
us scope the great longitudinal vallt 



DigmzfW by Google 



200 



Doc. No. 69. 



by shingle beaclies, and sometimes by dunes; but these are only on the 
margin, and we need not go fur inland 10 find the drill- bluff*. Even 
where die coast is rocky and destitute of any kiiftl of loose materials— as, 
for example, at Copper Harbote-tliis want ot' drift is only an exception, ap- 
plying merely In the inn m-diat* vicinity oftht- lake; and wu have only U> 
cross the.firsl ridge to find it again. 

Keweenaw Point, from its projecting position, is csposed 10 the most 
violeul aclion of the gales and waveband we may indeed easily con-, 
ceiye of its shore being deprived of all loose materials. Nor is it the only 
place where this occurs; almost all the projecting points west of it are 
likewise more or less barren; but in many places the drift bluffs which 
line the intervening bays may actually be seen rising behind the rocky 
promontories. There is but little doubt that, if the country were cleared 
of woods, there would bo seen ajpng the whale southern coast of lake Su- 
perior a line of dri ft. b lull's, in sonic places approaching close to the lake, 
in others receding more or less from it, but yet forming a continuous ter- 
race, more or less elevated. As tc-the boulders of this part of the country, 
they arc found scattered at all levels, not only 'over the whole surface of 
the drift .plateau, but also over the different trap ridges, where the drift- 
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granite five feet long and two feet huh, resting on the very top of the 
highest knob of the Minnesota imp ridge. This boulder has preserved its 
angular shape, being hardly worn at all. There is every probability thai 
boulders are likewise found on the highest elevations of the country, and 
continue without iulerruplion from one slope of the dividing ridge to the 
other, as observed in several places further to the east. As iiir as their 
mi u.eru logical com position is concerned, nioslof die boulders belong to the 
igneous locks, viz: granile, gneiss, nap, ami hornblende. . — 

There is but little- donbl ili.u in this portion of ihe country they are Iot 
the most pari, if not exclusively, derived from the northern shore of the 
lake, since, with ihe exception ol some nap dikcr., there arc no similar 
rocks along the lake west of Keweenaw Point. It might be asked, hove 
they not been derived from the dividing' ml^o between the upper peninsula 
and Wisconsin, since we know that granite occurs there? liut this would 
suppose a transportation from south 10 north, — an analogy iiofobserved else* 
wheie. The absence or scarcity of sandstone boulders should not sur- 
prise us, if wo consider that litis rock is much softer and more easily de» 
composed ; its debris j , ; ^ pi ol ably been ground to powder, and (aimed the 
element* of the drift-sand m,d clay, while the trap and primitive rocks" 
have furnished the boulders and pebbles. , ■ r'»»nf '"^'W 

Glacial furrows and snatches aro vei y neanly in this part of the country. 
I have noticed them only in one locality, viz: on the read from Eagle 
river to the Cliff mines; thev are oil trap rock, and run north 15° eastt-i"*; 

Drift phenomena of hie /{oi/ale.—Que of the most prominent features 
of Isle Koyalo, which cannot fail In strike any traveller coming from' the 
south shore, is the almost toial ahsom-o of drift dc|>o3itos— the shore be- 
in; everywhere eom]iosed i.f barren roe Its. Willi die exception ol some , 
patches nf coaiso drift which are said to occur near the western extremity 
nl the island, ibere are no other .juartcniaiy deposttes to 1« seen, if we 
except soiuo boulder.- which belong partly lo the alluvium, and parity to 
the drift. I consider, as belonging to the uiinvimn, those boulders which 
are seen in several places accumulated near Ihe water's edge, along the 
southern shore of the island. As an instance, I would mention those 
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which occur at the Siskawit Company's location, a few miles east of 
Hock Harbor. The boulders arc here very much crowded, so as to cover 
almost entirely the ground for some distance; bul limy arc limited lo the 
immediate vicinitv of the shore . not reaclnui; hidicr than twenty feet. 
They are of iiiodernte size, from one awl'f'fialf to three leet in diameter, 
generally rounded mid worn. In ctamininrr more closely into their com- 
position, i found them to be far the most part Irjp, of die varieties known 
as sienitie, amygdaloid, and vatioloid, with some few conglomerate 
and sandstone Blocks— all of which occur on the island itself. This, 
together with their limitation to the in nurd kite vicinity of the shore, leads 
rue to believe that they belong, like those of the Satit, to the alluvium. 
Boulders are much less numerous in the interior of the island; and the 
opinion was even entertained by some that they were entirely wanting. 
In crossing the island, however, along (he first tier of sections in range 
37,1 succeeded in detecting a grnuile boulder in the vicinity of Lake 
Desor, between the second and third ridge, at a height of 200 feet. 
Others have been fimnd in similar pisitions near the eastern extremity of 
the island, hy Mr. Poster, at a height nearly as great. Scanty as they 
imyljc, they ail',>i-d, nevertheless, a proof that the same agency which 
scattered the boulders over the slopes and terraces of the south shore 
had also operated here; and. since there is no grarfllo to be found 
on the island itself, lliere can hardly be doubt that they have been 
derived, like the granite boulders of lieu'cenaw Point, from the Canadian 
shore, where it occurs in great quantities. 

Priliithrt! nttil sT'ifrhril .lurf'iim. -I t" dri ft dopo-.itos are scanty Oil Isle 
Royale, the phenomenon of the erritie scratch'', and furrows is the more 
apparent. The trap ledges being hard, the markings have been pre- 
served with great distinctness; and these are rendered still more con- 
spieii, >u- by the denudation nf tho drift. I noticed particularly the pol- 
ished a|ipcai'nn<-e of the rocks along the eastern portion of the southern 
shore of the island. The best 'opportunity for a detailed examination of 
tin- glacial phenomena, however, is afforded at the eastern extremity of 
the island, where several narrow spits or promontories project into the 
lake. One of these is Scovill's Point; it is rather narrow, with a gentle 
slope on the south aide, whilst the northern is very abrupt. The whole 
promontory is entirely barren; so that all the peculiarities of the surface, 
with its gende swellings and deep, trough, like depressing, may he easily 
embraced in a sindo danco. Mr. Whitney and myself were struck with 
the close resemblance which these rounded and tnrron spots bore to some 
of the higher portions of the Alps; as, for instance, near tho Grimsel. 
There is hardly a sharp anirle to be seen on the whole promontory, ex- 
cept where it is tho result of recent disintegration. The trough-like de- 
pressions are just-as smooth as the knobs, and oftentimes iillel with 
Water, ill which i collected several species of shells and a small fish— a 
species of stickcl back. 

The glacial furrows, although greatly worn, wore yet easily distin- 
puishahlo in several places on the knobs, us well as in the troughs. I 
found their direction to be north 511° east. Liven the northern side of the 
promontory is here, in spile of its vertical slope, smonlhcd and polished, 
with distinct indications of stria 1 , showing that the grooving agency has 
acted on both slopes ill once. This is owing, no dotibl, lo the circum. 
stance thai the direction of Scovill's Point coincides precbeiy with that of 
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the stria:, whereby both sides panic under llie influence of the fnrrnivina 
agency, whilst in 'other places [here is but one side which has been arted 
upon — the other (the lea side) being sheltered. The. whole northern 
shore of Isle Royale maybe coj^idered ns one'eoiiliminnslea side, in refer- 
ence to the furrowing agency /fti deed, no sooner litis the last promontory 
of Llio island been turned, than the rounded and polished appearance ot 
[lie rocks disnppcars entirely. The shore, for the most part, presents 
nothing hut high, sleep, mid rough walls of irap, without any infliction 
whatever of n glacial agency, except on some of Ihelsnln'ted islands, 
whose sides arc occasionally smoothed, but only on their southern slope. 

After having turned the western extremity, and pnssed Washington 
Harbor, we meet again with smooth and rounded surlaces; hut, from 
the nature of the rocks, they are less conspicuous. The shore being ram- 
posed hen: of sandstone and coiiyk'iiienitc. it is not expected that they 
would have resisted tin: disi n te;iraiin<: influence of the atmosphere as well 
as the trap. Yet ihero are Undoubted troves of glanal action even oil the 
eoucli'ini.'rates, whose suriiioes ap|«.-ar rounded and smoothed, all the 
pebbles: Wins L'fnerallv led need to the same level . In some eases, there 
may also be seen indications of turrows on the sandstone, and even on it' 
conglomerate, further east, towards fSiskawit bay. where the sandstoi 
disappears and iHfe trap again sets in, (see die map of Isle Tt.iyale iu Messi 
foster it Whitney's report,) the scratches mid furrows resume tin 



distinctness. Chippewa harbor deserves in this respect a special' notice". 
It appears, at first, ns a mere notch in the outer trap ridge, its hactt- 
grnund being limited hy a wall of highly polished surlaces of a very stri- 



ins appearance. There are also seen in several places distinct marks of 
striio and iiirmws. which show (he. same direction as those described 
previously at Scovill's Point; namely, north 5(1" east. Tfio most prnmi.- 
iient, however, ore on the left side, immediately nt the entrance to the 
harbor, where there may bo seen not only stria? and furrows, but also 
powerful rxc aval ions, some ten iciet deep, and from twelve lo fifteen wide, 
extending sometimes from lilty lo one hundred Ieet in length. There arc, 
besides, in the background ofihe haibor, fine instances of rocks, polished 
and worn by the more action of the waves, which fbrul a curious contrast 
with the gl;:"i;d surlaces above, hei tigu tidulating and scoped out in every 
possible manner, whilst the latter are remarkably uniform. The develop- 
ment of the furrows and stritc within this harbor is the more remarkable 
as the rooks outside shew not the least indications of similar phenomena — 
the leditL's alomr die coast being, on the contrary, very rough and broken. 
This can be accounted for only bv supposing that ihese roeks-, which 
arc noiv so broken and irregular, were unci- jus! as perleeth- smoothed and 
polished as those within die harl>or: bill lhal. being brittle, and exposed trt 
the most violent action of the waves and gales, they have been destroyed ; 
Whilst others, being mora sheltered, have retained their priiuilive beaut/ - . 
There may also be seen in the background of Chippewa harbor an arett- 
mulatiou of angular boulders, which must have lieen simnfled thereby 
ice very recently, lor they are observed heaped up around large trees, which 
certainly have not grown in this condition, finally. Isle Hoyale nlt'ords 
many instances of strange local deviations in the disiri hut ion of the slriie. 
On the shores of Ackley bay I found on the trap ledges, stria: running due 
east and west, and crossing others whose dinvtion wit* northeast and 
southwest, and others again running south 75° east. ] noticed further, 
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lhal all the stria?, although very distinct, were limited to a narrow space, 
DOC exceeding tun I'eel above die surface of the water, anil not reaching 
more than 11, feet below, whilst the 
barren ledgejaboife, although rounded 
and smoothed, did not show any dis- 
tinct 8 trite or furrows. In this case 
we may well he induced to ascrilie 
their origin to the action of the'iee 
driven by the wind on the shore,- 
aild-mbbmgugamst the rocks— some-: 
times in one direction, sometimes in 
another. See figure 45, 
■ Tin: question may I": asked, how it happens being situated in the 

middle of the drift region, Isle lloyjilc alfords so few traces of it? 1 will 
not conceal itini this is a ditfiruliy, sinee, although lire island is very hilly, 
yet the ridges nowhere cxeeed six hundred leet — a height at wludi drill 
sand mid oven drill day tire found almost everywhere on the main land. 
We must either suppo.e that there has never been any driti on llie island, 
or else that il oliee existed and has been afterwards removed. Tho first 
supposition would seem die most natural, were it not for the few erratic 
boulders which rue scattered over the ridges, and which in this ease would 
have been llie only materials that the drift nsnii'v dni|iped. Tiuw, it is 
dillieull to conceive how bouldcis should be isolated in this single place, 
whilst they are everywhere else connected. Is it not reasonable to sup- 
pose that the island bus undergone a general denudation, whereby all the 
loose materials have been swept away, with the exception of a few boul- 
ders whieh remain as witnesses of the glacial agencies'; At any rale, we 
ought to remember dial this is not the only spot where such absence of 
drift occurs. The i-xlremily of Keweenaw i'oint, as we have previously 
sbowu, is likewise barren of drift deposites; and here, at least, (he sup- 
position of a subsequent denudation seems lo be beyond all doubt. 

Drift tlepnsites tint of K-u-mi'iu- I'nnd.—'Vhc shore ol" Lake Superior 
east of Keweenaw I'oint may he divided, as tar as lire drift is concerned, 
into ill row d i so net res tons, in each of winch it assumes a peculiar 
cnaruca-r, aud is louuccied wuh, or defiendeut upon, the orographic*! 
structure ol die country. These regions are — . %-§t tfc«i»l ymrr% 

1st. Tho granite ami iron reg/m, exlondiii:! from tilC Anse to tlio 

^^Bi|P"3lt>WlllflHij|Mm>* l^r>fci»i»rfil«*«i»wtf!*B» ■IwWi »*. 

2d. Too saudsl - region, nil. aiding ftoni C'hncnialR ri'.'er to Urand 

Snbie, and mi-ludiup die beautiful ciilfs ol me Pictured KocKSi Wgwtt/ 

3d. Tiio sand legion, lotujiiding liouu Graud ."inure ti> the Saut, where 
no oilier itum i,uaiiuruary for mat ions ore In he seen, i ni (WllttliW ' i li 

Drift if the granite rind iron ;eg-iuii.— The granite region near the 
A use, a I id the adjoining, lion region back of (Jarp river, lire both disiill- 
g-uished by their billy i.'haiacier, being eoiii[msed of a sia-eession of ridges 
running from M.h ni.d\V.,and rising lo higher ami higher levels towards 
llie anticlinal axis. The projecting spits ami pr onbiries are generally des- 
titute of drill deposits, bill die intervening bays are lined enlier by a drift 
terrace or by shingle brae lies ofalinvtal male-rials. Thai poriion nf die lake- 
shore betivec.n Uranile i'oint and Chocolate river is pariieulaily iulorcsling. 
for a long distance, especially in ihc vicinity of Uarp river, it is lined by 
a rather low terrace of drift, rising Irom twelve to eighteen feel above the. 



(Jigiiiiod by Google 



204 



Doc. No. 69. 



water arid composed of sand and gravel, sometimes distineily stratified, 
witli S|iecitneii:> of i:n>ss-slr;ililii*:iiiini, ami sometime* coiilaniirn: a great 
many large p>hf!i'.« ami boulders, .so as to resemble roars,: drift, ill some 
places to the wuj-.t of Carp river, near Worcester, I lie red rlay is nlno to bo 
seen cropping out from the base of the terrace, where it's presence is 
llsimlly acr,.iup:mir,l by numerous sprim-*. In Hie rear of [he first tor- 
ture, there is luiiinl another umeh higher, rising from t\uv to one hundred 
find filty feet above the level of the lake. The latl rr is" sometimes close 
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ce, and sometimes it is separated from it by a space more 

Tig. 40. The figures 46, 47, aud 48 

■f ^_ l 'will show the relative position of 
^-■^ p the two terraces at three differ- 

- — I ent points, between Worcester 

and the mouth of Carp river, 
**■ J; - within the distance of a mile, 

, the upper 
" terrace seems to be composed 
altogether of sand finer than 
a that of the lower terrace, and 
■ with fewer pebbles and bould- 
ers interspersed through it. If 
"fr we now ascend the upper ler- 

I race, in arder to explore the 
, L country inland, along one of 

— the section lines, we find the 

' 'f- following features.. The top of 

JNW •• ■.-..W "the terrace is a plateau, covered 

generally with fine forests, without much undergrowth — the predominating 
trees being maples, interspersed with large hemlocks, whilo pines, and 
sometimes birches and aspens. This plateau, whieh would no doubt 
afford 'an excellent soil for agriculture, rises with a slight slope towards 
the south, till we reach the first of the rocky ridges running from £iE. to 
SW. where the drift thins out; the summit of the ridge itself being gene- 
rally destimtc of it, while boulders and furrows are of frequent occurrence. 
This, however, is uot the limit of the drift to the south, for it appear* 
again beyond the ridge, where it forms either another plateaux, if the next 
ridge is at some distance, or fills up merely a valley, if the two ridges are 
close to each other. A succession of rocky hills and drift plateaus or 
valleys are thus to he traced almost to the highest elevation of the country — 
near the dividing ridge, each following plateau or valley being commonly 
atn higher level than the preceding. 

In many places, the drift has been greatly washed off, and it is not un- 
usual to find the margin of the upper terraces sepoped out in deep guLlies, 
which are oftentimes to be traced liir a great distance along the smallest 
rivulets. These gullies are very striking in the vicinity of the mouth of 
Carp river, where they reminded me of similar ones in the detriial de- 
posif.es nf Switzerland, which go hy the name of "«auh sauoaget." 
They afford sometimes an excclleni opportunity to investigate the nature 
Of the drift. By far the grenlcr portion of the drift depoflito here, as well 
as along the shore, is composed of sand. There may bo seen, however, 
in soverul localities, distinct truces of clay — as, for instance, near Teal 
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lake. Boulders an: found scattered over the whole snrficc of flip drift (le- 
wisites, as well as mi (ho ridges deprived nf it. Some granite boulders 
ho™ been observed by Mr. Hill even on the summit ofSilvermount&in, 
fourteen miles southwest of L'Anse, fit (ho height of one thousand feet 
above the lake. Similar ones were noticed bv Mr. Whitney and myself, 
inland from Carp river, at a height of 900 feet'. There may also be seen, 
on the drift terraces nf this, re-d'ui, iri(lic:i(i<tiis of narrow ridges, ('.imposed 
of cravel and pebbles, similar tn the wws which occur along the coast 
of Sweden. ' .'lie slrikim.' instance of .such resars, or ridfjos, may be seen 
on the road leading from (lie Jackson landing to Teal lake, a few miles 
from the shore. There can he hut little doubt that, if the country was 
cleared of woods, such ridges would be Noticed in many other places, fir 
they seem to accompany the drill wherever ii occurs in extensive tracts. 
The color of the drift (of the sand as well ns of the olny) is that same 
reddish-yellow which prevails west of Keweenaw Point, over thn whole 
of the Clipper region. There, it seems natural that it should have this 
color, for it rests almost everywhere on red sandstone, from which it is 
supposed to have been derived. Here, in the iron region, on the con- 
trary, wher-? the prevailing rocks are black slate, dark greens lone, and 
ridges of iron ore. it is evident that the drift cannot owe its origin to the 
decomposition of these rocks, for, iti that ease, it would nc-cssarily be 
black, or at least very dark-colored. There is no other rock to which it 
cotl be referred; hut, since sandstone occurs hero in the immediate vicinity 
Of the lake Bhore, the presence of red drift to the south affords additional 
evidence that not only llm boulders, hat die drift sand and clay, have 
been transported from north to south. 

PalLihoil and sriuir d svrfners tif thr. "limit?, and iron region. — With 
the exception of isle Roy ale, the phenomenon nf [he polished ami aronved 
surfaces is nowhere more frequent and sinking than in the granite and 
iron regions. it is met with along the shore wherever a rocky spit pro- 
jects into the lake, and in the interior wherever n ridge rises above the 
common level of the drift plateau, or where the drift has been removed. 
This frequency is owing to the fact that most of the rocks of that region, 
end especially ihnsc which occupy a prominent position, are very hard, 
end, therefore, have preserved most of the marks which have been 
stRmpcd upon them by the so-called erratic agencies. Indeed the rocks 
ore not only smoothed and polished in most places where they appear at 
the surface, but also distinctly grooved and scratched. 

Along the coast, east of the Arise, scratches, furrows, find grooves may 
ba seen in several localities. According to Messrs. Foster it Whitney, 
all the ledges of granite find hornblende between t.hani;..: Point find I lead 
river arc ili-liucdy smoothed and scratched. An island immediately east 
of Read river is especially remarkable in this respect. The ruck, which 
is very lend ami tough hornblende, is not only amoved and furrowed over 
its whole extent, I en lie- re arc. hi" ides, deep, I r. .neh-l ike di po s dons, wilh 
perfectly .smoothed waits, some twelve lo Jilieeu feel long, four feel wide, 
and two and a half deep. Mr. Foster observed there two systems of 
stritn— one running north and south, and the other north :20° east and 
south -HY-' west, the latter system being the deepest and most distinct. 
Similar troughs were observed by .Mr. Foster on Middle island, east of 
Granite I'oint. Here, too, may he seen troughs four feet wide and [wo 
fiict deep, running, like the stria;, north dU° cost. 
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The localities, however, where T found the stria; the most distinct, are* 

ids new Worcester, two miles west of the mouth 
y ton ah hornblende and chlorite slate, 



r the 



of a 



day. 

Indeed, with the exceptio 
the Vinoaskv valley, Vermoi 
of Ohtistania, (Norway,) I 
Strife so distinct. The figure 
Ffe. 49. 



;ome others on the slaies in tlie. fiord 
remember having over seen glacial 
sents n ledge with a slope of from IIP 
to 20° at the water's edge, where 
they are the most conspicuous. — 
There are two distinct set* of strin: 
those running north 55° east are the 
most numerous; those running north 
fi° east the least. The latter are dis- 
tinctly seen crowing the others, and 
are, therefore, more recent. Some of 
them arc, besides, jisi ineil c curved, 
as if the body which produced them 
rding the 



rved i 



Bot 



e foot. This 
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■■ the water— eeiiurally i 



shore, and, Iherelhii 
geologist, when coasting wi 
spictlOUS in the interior of th 
i all kind of rocks, 



i poit 



lull:]' 1 



M deeper than 
cenr along the 
observation ot 
.1 furrows are not less con- ' 
lountiy, and may be traced at all hoi-Ms, 
l the neighborhood. 1 found them 5IMI 
feet high on the summit of the quartz ridge in the immediate vicinity 
of Cnj ; |'> river; 750 feet on t!ie iron ridge south of Teal lake; and as high 
as 1 .IHIO feel on a greenstone ridge near the water-shed. 

Among the most roniaikable are thi: .strirc on the quartz, if we consider 
the very great hardness of the rock; and, indeed, with tlm exception of 
soini' e.uariz veins amony the granite of the Alps, I know of no other 
localities when; [he striaj n.ay he 1 raced lor :iny o/msuloi'alile intent on this 
rock. The surfaces of thee quari/, hills are in fimc places so smooth 
' ' i from far. 



The 



lerefor 



that one would think 
them to have been ensraved by (he paint tit' a Miami: nil. Their direction 
on the nearest quartz ridge is. a' v or. i in g lo .Mr. Wbiine.y, tu>rlh '-20 3 east; 
hut on the sec nd rid.<m (at a hotiilit of 531 fuel) 1 found their direction to 
vary between 2~>- and :J(P, No Lte-degisl can look tit slri:e on such a rock 
without being convinced that the action of the water is utterly insuf- 
ficient lo produce such effects. The same inference may be drawn from 
I lie p"H«]i audstrio' ;it I he trp and along the side n!' a core remarkable knob 
Of ci>n;;|,'incrjUeipiari^ in township :>~, , range ■>',. .Ni'iwitb.'i an fling the 
variable hardness of the pebbles of udd-h this conglomerate is composed, 
the stri.o on it may lie traced in an uninterrupted manner si mistimes for a 
distance of several feet, passing successively over a pebble nf amtiile, of 
hornblende, of slate, of greeiistoue, and of iron ore. Their average direction 
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is north, varying from 51P lo 60° eaal. Stria? arc also (o be seen on 
the h-i 'ii rid ires, sometimes on almost pure iron ore— as, f»r instance, on a 
ridge along the road leading to the Jackson locatioa, two miles south of 
Teal hike Their direction, as far es we could ascertain without a 
compass, (which is of course unreliable here.) js north 50° or till 3 east. 

Finally, I would makv mention ol a ftreeii niatincsian rock, wiili vertical 
wull-, I" the eust, tiliiiiit the Miid leading u.iiii trie Jackson landing to Teal 
lake. The wall.-, although almost semi cylindrical, are covered with stria?, 
winch may "be traced akmg the surface, like hoops around a gigantic cask. 

This is an important instance, since it goes to 
show that the stfim could not possibly have been 
:iad# by an iceberg, or any oilier body floating 
11 the wuter, but that the agency mnnl have 
been such as to conform to the direct ion of the 
rocky wall, ■ 
As a whole, the direction of the stria; in the 
_ several localities where they have been ob- 
served within the granite and iron region are as 
p Jbllows: fc« 

^ Mnin Baenadur 

OnMidille island, east of Granite Point • N. 20° E. 
Oh ;«ii island, east of Head river - - K. 211° E. N.-S. 

At Worcester - • - - N. 55° E. N. 5° E. 

On the first quartz ridge, one mile from the 

woulh of Carp river - - - N. 20° E. • ^ 

On tile quarlzose con-Honi'Tale knob, towtl- 

■hip 4T, range 25 - - - N. 50° C0° E. 
OrKhe Iron ridec smith of Teal lake • N. 35° h. 
Attho Jackson forge 65° E. 

Although there is considerable variation in the direction of the stria? and 
furrows, 'vet we cannot fail to notice that they all run east of north, 
whilst we have thus far seen none running weSt of north. The direc- 
tion northeast and southwest seems to he the prevailing one. c-peciMIr 
on the ridges in the interior. It is also, as we have seen, lire prevaihng 
ntloon Isle Uovale. Alons the shore thedirectiou seems somewhat more 
northerly, (N. 2(P -?.r,- ,-as[.i corrcs|.oiidiiig to that ob.-crved on Kewee- 
naw Point. ' Fmallv, where two sets are seen crossiuy each other— us, for 
instance ai .Middle i'slatid— the northerly directum has thus far proved to 

Drift of th- siuulstniir. rmrirM ea.it of KcweeiiaiD Point.— The' sandstone 
repioii east of Kinvoi'iiaw Point extends from the mouth of Chocolate 
river to Gratid Sable— more than sixty miles— inc lulling the high range of 
lite Pictured Rocks. 

From Chocolate river to Train.' river, lor a distance of twenty-five miles, 
llie shove is bordered with low. alluvial deposes, with prbhlv beaches 
,!iid hillocks of blown sand. Three small rivers empty mm 3 1 . t - lake along 
this 1 coast, nearly at equal distances from ejoh other, viz: Fi-h liver, 
1 .uiindiiitc I 'isli river. ( Riviere dn puisson i[iii ril.j and IVhl.lo river, (Riv- 
iere atix eulcts.) The rock in place is exposed to view only oo a lew pre- 
ss; bill the land rises considerably in the tear, and there is every 
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probability that, in following up. any of these rivers, the drift may be en- 
countered at no giipat distance. 

After htiving passed Pebble river, the sandstone intersects the shore, 
forming rather lew bluffs, covered with a deposite of drift loam from five 
to ten leet thick. Then die ground rises suddenly to the height of nearly 
one hundred feet. JVc Noticed that its slope was covered with a strange 
mixture of detriial materials, composed of huge angular fragments of 
sandstone and of rounded granite boulders, giving il (he appearance of a 
vast accumulation of very coarse drift. Having landed there, I soon 
noticed regular sandstone strain beneath thedelrital covering, and satisfied 
myself that this strange mixture was owing (o Ihe disintegration of a 
soli layer ol sandstone near the top oi the cliff, which, in scaling olf, had 
caused the layer above to crumble down, together with the deposite 
of drift which caps the summit. The drift at the top of the elitf attains 
here a thickness of twenty-five feet,.and is remarkable fiir the quantity 
of large boulders which it contains. Beyond this point, the sandstone 
disappears again from the shore, and the. coast is lined Cor some distance 
with a drift terrace from fifteen to eighteen feet in height, in every 
respect similar to that which wc have described near Carp river. 

Traine* bay, which follows nest, is lined with shingle beaches and 
dunes. Having ascended Traine river, which empties into this bay, 
we reached the drill terrace, after having threaded the innumerable wind- 
ings of its channel, through a low and swampy plain, at a distance of only 
a lew miles from the coast. 

The terrace averages from twelve to fifteen feet in height, and is com- 
posed of ;t icddish sand, with many pebbles scattered ihrousdi it The 
same drift-sand, ahhough less loamy, prevails also around Traine lake, 
some five or six miles inland, above the mouth ol the river. 

Beyond Traine bay, begins the range of the Pictured Racks, die most 
romantic portion of the southern shore, extending some ten miles from 
l ifaiid island eastward. Though highlv allraettt eon account of its scenery, 
this region is less important in rolereiice to ihe drill, which plays here but 
a very subordinate part. However, there is seen at the. lop ol the high, 
towering bluffs a stratum of loose materials from ten in thirty feet in thick- 
ness, composed ol' pebbles anil boulders, i nlerm \xt:<\ with li-am and sand. 
I consider (his doposiio, [ike that loroiorly described as ncciurim; on the. 
summit of the Red Castles, as belonging to the coarse drift. The most 
striking feature is derived from its structure, being composed almost ex- 
clusively of fragments detached from the sandstone ledges bencaih. 

Although imbedded in a kiud of loam, the fragments are but little 
worn, whereby ihey ohlor essentially from the boulders and pebbles im- 
bedded in the drift clay. After a careful examination of the materials in 
several localities, I found but tew foteign pebbles among them, chiefly 
fragments of trap. 

There are some few places, however, where a stratum of drift-sand may 
be seen covenus: [he o arse drill. .Such alt instance occurs at the top of 
the Grand Portal. It was at first deiibtful whether this stratum, which 
is very homogeneous, bad not, perhaps, origioaled limn blown sand IVotn 
below ; hoi, on closer examination , 1 Ibnnd that it contained a c.rtein num- 
ber of rounded pebbles, which rendered such a supposition inadmissible. 
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The average thickness of this sand stratum, at the' top of the Pictured 
Rocks, does not exceed ten feel, although it is in sonic places as thick a; 
thirty feet. 

Along the whole range of the Pictured Rocks, there iire but two locali- 
ties where the high wall is in ti-i jujjU^ I so as to afford a safe landing-place, 
viz: at Miner's river and at Chanel river, near the (.irand Portal. The 
first of these two rivers empties intii the lake near n most picturesque pro- 
montory, wliich Mr. Whitney culls Miner's Cnsile. To the east of this 
promontory extends, for the distance of nearly a mile, an alluvial plain, 
covered with ancient hem- lies. Tin- 1 1 rill ;ip]M?:irs ;ii (bo s ullage, but there 
is litde doubt Ihat it may he found along (hi; hanks of the river. A con- 
siderable layer of drift occurs on llie top of Miners Castle, composed of a 
whitish ri;iv lilled wiili pr.iibli':. ;md iVii^nn'tit.s ol" tin' underlying rock. 

.At Chapel river, die high clitl' is tntciiuprpul tor the spare of half a mile, 
where the coast is lined by a drift terrace some thirty feet in height, being 
the border of a plateau stretching lor several miles inland, and covered 
with pine openings. There, I had a line opportunity of examinim; 
the relation of the drift to the surrounding cliffs. At the western corner 
of the opening, the different sandstone strata are abruptly broken, some- 
times stair like and sometimes 
with bold projections. There, 
I saw drift not only cover- 
ing the lower steps of this gi- 
gantic stair-case, but filling, 
likewise, list! sjiace between the 
projections, as shown by the 
h'lli'U'm g diagram. It is obvi- 
oustromihis fact that the cliffs 
of the I'ii'tiired llneks had alrea- 
dy, ,-u the lime of the depnSlioii 
of" the drift, the same irregular 
and broken outlines which ren- 
der them so conspicuous now. 
ired Rocks is not a mountain 
nitdstoue plateau, which rises 
here abruptly to tin- height of nearly ^III feet. Having ascended the cliff, 
juvir Miner's river, we found the plateau almost level; yet, most of the 
rivulets, instead hi' emptying into the lake, run southward, bo that tho 
water-shed is here near the very margin af the cliff. Although the sur- 
face of the plateau is thickly wooded and parity covered with swamps 
even at its highest levels, yet wherever (he soil is removed, we found the. 
tindeiiying rock to consist of sandstone, ami it soon became evident to me 
that the drift plays but a very subordinate part, being confined merely 
to Mime scut i" red boulders ami pebbles. 

No glacial furrows and groovings have been observed within this district, 
■which is not to be wondered at, if we consider tho nature of the prevail- 
ing" rock, being snfi. and easily dccmnpoisal ilr sandstone. 




This region, the most important as far as the drift is concerned, bruins 
where the dills of the Pictured Rocks, after having sunk within a few feci 
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of the water'.' edge, are snilil^nl 7 replaced by a high ridge of lose mate- 
rials, called the Grand Sable. Prom thence, along the whole length of the 
coast, to tiie ceuu, a (j Stance of nearly one him-crcd naios. there is no 
other formation than drift and alluvial depositee to be Keen. The latter is 
the roost prominent; tiut wherever tin; drift comes close to the shore, it is 
generally in the form ol" hii/h ten-Hues, with abrupt slopes, c.iccedHlg even 
the highest points of the Pictured UocUa— e. g., at Grand Sableand Point 
Iroquois. 

The Grand Sable, fr.au its peculiar and very striking appearance, de- 
serves ;. iiiort; accurate description. The traveller, in coasting along the 
beautiful and thickly- wooded i-! i id*: ol the Pictured Rocks towards the ■ 
Saut, afa-r liavini; seen (la; ciiils of sandstone gradiddh- dr.- -.'end within a 
few feet of the water, is suddenly struck l.y the appearance of a high, 



Wgh^Q^ridge^ht be Drilling hot Th^dwrlmsof imposed sand- 
stoue strata, heaped up by the power of the northwest winds, v-'lii'-li are 
known to he the prevalent ones on the lake, lint yel, it sceruod diilieidt 
to conceive that sand should accumulate to the' height of 36(5 feet in 
that lingie spot, whilst at other places along the shore — lor example, at 
While Pish Point -the dunes should not reach higher than from forty to 
fifty feet, though the winds are equally violent. Keen alou:.' I he seacoast, 
UlulerThe influence of the oteauie gales, the dunes tic not ntlain so great 
a height; for those of Provineetown', on Cape Cod, which are certainly the, 
most remarkable on this siile of the Atlantic, do not exceed eighty feet. ■ 

Having landed on the promontory at the entrance of the hay, bordered 
by the his;h, barren ridge, in order to invesl igate die subject more closely. 
We soon discovered along the partially naked clill'-i a distinctly marked ' 
line, (a,) which was found to be the upper limit of the red clay. (See 
figure 53.) » 

Fig 53. Above this clay was a mass of sand with in- 

dications of horizontal stratilii-ation, which, from 
its appearance as well as from its position, we 
Sjp^tn—, recognised as the drift sand. 

.'. rr^y.i.n Taking this fact as a standard, wa? followed 

the clill io wards the cast for some distance, and 
were able to recognise all along, the same rela- 
tive position between the clay and jjiiJ., Thus, 
■ertained that the dune like appearance is 
merely to an external covering of loose 
sauu, and that the main body of the ridge is 
made up ol drift sand anil clay, the hitler ap- 
pearing at the surface in some spots, which are 
rndicated by occasional dumps of dwarfish trees. 
D. C— UiiftcHv. The- Messrs. Whiiuey, having ascended to the 

D.S.— Drift *uul. lop of the eand ridge in order to measure iu 
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Va-iirh!, Ci'.uia our suspieion entirely confirmed, w liny discovered at the 
very lop, layers and masses of coarse pebbles resting upon the sand, and 
sciitaaed through it. 

These, of course, could not have been, blown up from below. They 
loom! ill.: sitrlaee ol the ridge very irregular, wi til el<;i-p hollows, and p;>s- 
ii'Miug in the th a st«ep slope, similar to that facing the lake, and 
e.onaliy barren, hill less high, bring oniy fifty or sixty feet. Beyond , tin: 
;urtai;e ol the plateau was again covered with trees. Tlio n;ucs!iou will 
he a^ked, therelhre, how it happeneil that a mere ritlui* should be so bar- 
rcn, whilst along the shore the drill is covered with dense forests. The 
cause of this peculiar fcatiue lies, tin doubt, in the fact th at the drift is here 
very toose and destitute of any loamy substance, if i.;y any cause (wind- 
kills or heavy ruins) thi: vegoiation lit carried away, the sand remains ex- 
posed lo the wind, and, being very fine and dry, it is gradually blown oil' 
and scattered o v< the surrounding country. Of this we have direct proof 
in the isolated hillocks covered with trees which indicate the former level 
of the plateau. These will probably after a f Idle also yield to the power of 
the elements. Meanwhile, they give its the measure of ihe aitionni of the 
materials which have been already taken off from [he summit and scat- 
tered over the surrounding country. 

There may be seen in many pi ares along the slopes of the sand lidiro of 
iJrand Sable parallel 1 i nes— sometimes horizontal, sometimes bom and un- 
did n lea — Vi'hirh might at lift In: mist: ike ii fir lines i if sirati tic alien . I am 
lather inclined, however, to consider them as indications of sneees^ive 
fallings of the sand .: ings, which would lake place when the slope be- 

Alps. jLiioihersimilai ity P hetwee'ii these sand slopes and the snow-covered 
wails of t!:r IiLli .-. i n.iihs, may be found in a [wc.iiliar fluted appearance 
resulting from the f'tllins off of small particles in the same direction. 

Finally, lb'!:e may Ii' 1 >o- , u .tl lb' 1 i.:p of the Inns ruk'o of I'friad Sable, 
towards the i a ;. i n ■ -_vr c-.-iiLi i v, soon: irregular hillocks, more or less an- 
gular, which haw i!; i a;.; '-ar. ta of genuine dunes, and which h: all 
probability were heaped up in the same way. lietween them and the 
true dunes there is only this difference, that the sand is derived from a 
higher spot, instead of a lower one. 

Between the eastern extremity of (.J rand Sable and Two -hearted river, a 
distance of nearly thirty miles, the lake shore offers bat little of interest, 
being composed entirelv of alluvium, covered and capped in many phi-?c;; 
with dunes. The drift terrace appears nowhere on the coast, but is gen- 
erally .seen lining the hon^m at some distance. At Two heancd in er it 
approaches the shore within less than a mile, and is composed of the same 
red sand as further west. It rises hen' tn the height of fifty feet. 

At « distance of six miles east of Two-hearted river, another smaller 
river empties into the lake, known as Carp river, but, to avoid confusion . it 
has b' eu designated on the map as Terrace river. 

Tborc. file drift again approaches tin: shore, fomiing a sm.vi'ssion of ter- 
races, whirh deserve a special attenbou , as being flic most .striking instance 
of Ibis per-.nliar structure along the south slnire of Lake Superior. 

There are, in some places, not less than six successive terraces, which, 
■when close to each oilier and combined with tile beaches, appear from 
the lake, like a Gigantic stair-ease leading to the drift plateau above, rising 
to the average height of nearly one hundred feel— a height correspond ing 
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10 lliat of ili.? upper temce of Carp river, as de.-=.-ribdd above. Mr. Whit- 
ney, who mriisured <1 :.- lelanve height mid pesninn of the, terraces at 3 
place two miles east of Tv o-lie;irud river , found, the following si 

1 . Gravel beach - - . 

2. Sand beach - 

3. Firs! drift lerracc .... 

4. Second drift terrace - 

5. Third drift terrace ..... 

6. Summit of plateau .... 
The posiiion of these different' terraces, as well as then 

other, is represented in natural proportions in the diagran 
Fig. 35. It will 



I 3 I Ij /—- r aT0 > on lr| C contrary, much 

£ 2. £ r- ■ L less,, being from 10° to 

| S 3 ' 1 .12°— a circumstance inli- 

g j matelyconnectcdwiththeir 

" origiu, for they are true 

lurches, having iiccn actually bvili up hy the ;;c!i'in of the waves, whilst 
the Ufijiur out':; it; dies tc merely the ih i:t:i(al;ny action which ihe drift un- 
derwent— the crumbling down of the wind under the influence «f Ihe 
waves, when tho relative level of the lake and the shore was different 

The several terraces thus indicate, in aiLprobabil'ty, as many periods of 
subsidence. Since the steepness of a slope depends chiefly upon* the 
nature of the material:; of which it is coniiiosi'f], it i* to he expected tliat 
like materials will present a uniformity of slojie; and thus it is that (he 
slopes of all drift terraces are so constant. This constancy furnishes 
in itself o striking feature of the drift terraces, by which they are easily 
distinguished from mere beaches. 

The surface of the Ierraces is not always level, but undulating, and 
covered with ridges, as it appears from the above section. Some of these 
ridp;e> — for instance, that marked o, in the section — arc probably ancient 
beaches. 

Indeed it is easily conceivable that, if the coast of Lake Superior were 
to he raised some thirty or forty feet, tho two alluvial terraces, which 
are now rime to the water, would appear ill the same manner upon the new 
terrace, whose slope v.-'mM soon lie the ssmo as th;it of the' upper one:.-. 

Beyond Terrace river, the drift temicos recede suddenly from the shore, 
and are not again seen until after having turned White-Fish Point, we 
reach the bottom of Teqnamenen bay. Thus, the whole country in the 

vicinity of White- Fish 1'oilit, comprising an area of nearly two hundred 
square miles, and inehidinu' the lower portion of Teqnamenen river, is 
nothing hut a low, alluvial and marshy plain, which owes its origin to the 
action of the prevailing winds and currents. 
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Point Iroquois is, as wo have staled before, a high ridge rising imme- 
diately (mm the water, and, iit all pro lab i lily, composed' exclusively n] 
drift materials. From thuiir-o. die drift icmcc is seen skirting the shore 
along Waiska's hay as liir a- the Saul , where die Potsdam sandstone appe ,rs 
again below ihe drill dep-.sitcs. There are, besides, in Te.piameuen bay. 
several islands, which .seem lo be composed eiiti rdy of drill, containinc; "a 

great many rounded boulders I pebbles, from which have been derived 

the stones used in the construction of die light-house at White-Fish Point. 
Iroquois island, opposite tho point of ihe same name, is made up of 
materials. Mere I noticed dial a great proportion-id" llie bouldcrf and 
pebbles were of sandstone, which leads me lo believe thai Ibis rock must 
fce in place somewhere in the neighborhood. .* 

Drift ikprisitts uh<n<j tint S'l. M'tn/s riots— The same drift terrace 
which we have described as skirling the southern shore of Lake Superior 
is here seen. At the Saut, it attains a height of nearly 100 feet, and is 
separated from the river by a level ami swampy plain, destitute of any del- 
rilal materials except boulders, which repose on the sandstone.. The ter- 
race can be traced eastward— sometimes imihe form of a regular plateau, 
and sometimes in that of irregular ridges— until lost .sight of beyond tbe 
Necbisli rapids. A corresponding one is observed on tbe ISrilidi side, 
but of more limited extent, separated from the river by a similar plain, 
and bounded on the other band by a chain of elevated hills. 

Tbe phenomena of ihe ^la 'ial furrows are verv marked in many places 
along [be .St. Mary's river. In rile vicinity of the \eebisb, ihe rooks are 
smooth and rounded , as though g .- -I i r i - ■■ [ arii liciaN y, anil iriitler in the sun 
like the finest polished surfaces of ihe Alps. The general direction of 
Ihe grooves is N. and S., and the rocks exhibit a lea and strike side. 

Along tbe Straits of Mackinac, the drift is rarely seen; but On the 
higher points of laud, limited palehes ale observed." Its position on the 
island of Mackinac is particularly interesting, where if. i ; ; restricted to ihe 
summit, forming a .stratum I'm leal thick. 

Accustomed to observe tbe drift occupying onlv the lowest depressions, 
its position here at ouue arrests the attention. "The following diagram 
illustrates its relation to the older rocks and to the alluvial terraces: 



t AlluvW. J. Drift. I. Lijnaioiw. real position of these patches', 
lull, after having visited I ,ake Su]icrinr and examined tbe drift accumula- 
tions, he lias no doubt whatever. To Mr. Whittlesey belongs the credit of 
having first suggested the identity of the two deposites. As this clay is 
traced southerly along the shores of Lake Michiy in, it is iiiund grail ually 
passing into the blue clay ol ihe west. Thus, the island of Ma-k iliac, with 

its summits covered with drift, constitutes a most important link in (He 
chain of evidence lo identify remote depositee, as belonging to a common 




Pi, Sl. 



Coiuing from ibe lower lakes 
for tbe first time, where the 
clays are buff and blue, the 
geologist :■■ in doubt as. to the 



Like the drift at the Saul, it 
consists of loamy sand, with- 
out any distinct stratiftealion, 
intermixed in places with con- 
siderable clay. 
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epoch. We are thus enabled to connect the drift deposites of Tjikc 
Superior with those which term the plateaus of Wisconsin and Illinois. 

The boulders on the island, which are numerous, rest upon, or are- 
imbedded in, [he drift. Front then external characters, it is inferred that 
they were derived from the northern si wire of Luke Superior. 

We can account fur the ]icculiar position of (he drift here, and its ab- 
sence on Hound island and Bujs Rhine, only by supposing that it has 
. been removed by denudation. 

The topographical engineers inform me that it is to lie found on the 
high ground in lire vii:imty of Point St. Ignace. Hence, we infer that 
at one time il was spread over the entire area, and tfrat a general denu- 
dation bus taken place lo the height of nearly 200 feet. 

This deimdaiiii'-i pro :css, however, did not limit itself to the renioval 
of the drift materials. The island affords evident proofs that the more 
ancient rocks have not escaped. That curious and picturesque rock 
known as the Sugar Loaf, which rises like a pyramid, to the height of 
.ninety feet, from the surrounding plain, remains a monument of the ancient 

There can be no doubt that this denudation is to he aserihi'd to jmiver- 
iul currouts of water, at a time when the general level of the country 
w as di liferent from what we now behold it. That these currents were 

the°island, of which we shall treat hereafter. No glacial furrows have 
been observed on the island, or along the straits; hut there is htlle doubt 
that su'.l; markiius mieht hi - trued on the rocks, if r I n ■ superficial niate- 
rials were removed. 'The soft porous limestone which here prevails, is 
ill adapted to retain such markings lor any great length of time, when ex- 
posed to the influence of atmospheric agencies. 

CO INCLUSION. 

Il is not intended here to jive a general theory of the causes and origin 
of the drift, since it would oblige its to allude to many phenomena for- 
eign to the dislfiet under consideration, and to discuss the many systems, 
which have been proposed hy various authors lo solve this great, problem. 
I shall, therefore, limit myself, for the time, to a brief sketch of the prin. 
cipal periods which may be roongidsed aiuoni; the drift deposites of Lake 
Superior. A mere glance at the' relative position and structure of the drift 
deposites, as described in the ihrir-ioing panes, will suiiice to prove that 
the phenomena neither indicate a paro.vysmal agency, nor the operation of 
a single cause, however long continued. They disclose a long series of 
events, which ham res; died (i nor causes highly divcr-.ifa-d , ami as yel hut 
impoiiccily known. We recognise the following periods in the history of 
the drift ot Lake Superior: 

I. ,The period of tin: grooving anil polishing of the rocks must be con- 
sidered as the dawning of lire drift ejroch. At llie close of the tertiary 
era, (which has left truces of its presence over many of the Stales border- 
ing on the Atlantic, as far north as the island of Manila's Vineyard, in 
Massachusetts,! the whole northern portion of the continent was subject- 
ed to the operation of a general and most powerful agency, of which 
there is no precedent in the history of iorme: geological age:-. There um 
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- lie found in every sedimentary formation, deposiies similar in llieir compo- 
sition to those of the drift, hul the roeksou which llicy rest are nowhere 
characterized by those peculiar I ii:irk i <ii;*i whirl] we have describe! us ula- 
cial furrows anil strire. In llie rei^ifni of 1 .ake Superior, Ihcy art found at 
all levels— over plains, and on the slopes of tlie hills and mountains. Even 
the dividing ridge between the upper peniu-ailu mid Wisconsin eshihits 
traces of (heir action. It is proved that here, us well as in Europe, their 

main directiim lias been from nerlli In fonlli — beiuir, however, somen sde- 

llecled either to the wist or to the wos-. These deflections Lire, no doubt, do- 
pendent upon the loading physical tenures of the country. Along the south 

■ shore of Lake Superior we have foiiml them running mostly from norllt- 
. ensllo northwest, adirection parallel with that of ihe priiiHp:<l ridges— as. 

for instance, those of Isle Royale and Keweenaw Point, 'I'll. o,iim:i- 

■ dences would he still inithcr'stroiiatheiicd, if it could he ascertained hv a 
series nf sou Willis's across the lake, that the main troughs ran in the 
same direction. We know, in the actual operations of nature, of no agent 
capable of producing such a gigantic result as the shaving and sncmThing 
of a whole continent. To those who are familiar willi the ellects produced 
by glaciers upon the walls and bottoms of the valleys through which they 
move, it cannot be denied ihal they exhibit the closest analogy to the 
Foci iienii which we have, been describing. The appearance of the 

■ rocks, as well as the form ami size of [lie strife, is the same: vet it must 
bo remembered that, in our days, glaciers occur chiefly in the valleys of 
the liigb-.it mountain chains. li is. therefore, dillicult to conceive how 
they colli exist arid move in a wide and level country, like the northern 
parts of the United Stales and Canada. In order to avoid this dilliruliy, 
it has been assumed that the whole nortliern hemisphere, as far as erratic 
pSanoinena reach, was once covered with a general cap bf 'ice, similar to 
that ol the circum polar region, which, in ils sniithndy progression, is stip- 

■ posed to have at once smoothed tin: rock.-, awl transported the builders from 
north to south. • \ carel'nl examination of the position of the boulders, which 
I have found, both in this country ami northern lOiiropc testing mostly mi 
stratified depositcs of sand or clay, has convinced me that the above as- 
sumption is no lunger admissible, so far as il relates to the transp il lation 
of the boulders. The remaining question relates to the grooving and 
polishing of the surface rocks. However inclined I may be, from personal 
observation of the glacial phenomena both in the Alps and Scandinavia, 

. to refer lite growings to this ugencv, according to M. de Charpenlier's 
theory, (which is alr-o advocated by M. Agassi/, ; I shall refrain from cnler- 
ing into any discussion of the subject, fir "the reason that lite laws which 
regulate tlio motion of the polar ice are as yet too lu;|, ; known to be made 

■ the basis of geoiogii-al s| its- illation In a iVjurl like this, tlie object of which 
it to stale facts and give particular information. Whatever may have been 
the etmse of the grooving,;, it must he admined thai an agency which was 
capable of shaving oil' and weariuf- down such an en tent of surface must 
also have been able to remove the detritus and to transport it from one 
place to another. 1 am inclined, therefore, to ascribe to tins agency, and to 
consider as contemporaneous with it, that portion of drift materials which 

*Ali to [lie dii'K jl:y ..u.-::i i: iV.ii I ill'. 1 cl: C:, 1 w-.ijl.l i - iiiirli Out h I.i.h Ih. ii umi.i ingnnioualf 

ahuwn, in u re< in |>-"J"T I'V M. J. 1 oi£. 1Il-.c |- .".*r ±; I - 1 ^- l ■_ i -- Jem. 1 cvi'i- t-iijltd ju Lliuc Ibu- 
lUllei, U III puujbli- unlj with u big lur tempi lulure. 



216 



Doc. No. 69. 



I have described as coarse drift, and which, wherever it exists, is regu- 
larly found ill the I >;ise of ihe stratified deputies, having been left undis- 
turbed by the waters of the subsequent period. 

2. \\ e have •hnnu tli;il almost ri el')- v:\nw r aaao; the southern ftlore (if 
Lake Superior there is a stratum of red elay resting en the coarse drift, or, 
wliere this is removed, on the |»>lished rocks. From its thickness and 
the irom minuted stale of the materials, we infer that during il.s dcpniiuoti 
:i S<>n:: interval uf t.:i n- r i:ip..ini. ehai a'tori/.c i be no vi.'letil agitations. 
With this stratum begins the second era of the drift. II it should be 
proved thai ihe comment stood^ during die pree-eding period, at a higher 
levt! lhan now, as suno phenomena seem to indicate, tins circumstance 
would afford additional evidence in favor 'if the separation of the two 
period?, siu'-n it would imply a subsidence of the continent, at the begin- 
ning of ihi: deposition of the clay, by which the shores of ihe lake were 
broughi within the reach of ihe waiey? to the height of the surface of the 
red clay. Admitting this, we must suppose that ihe former detritus was 
to a great extent swept away, and deposited in a more quiet maimer. 

As to the boulders distributed through it, we may stip;«>se dial they wero 
■ transported hy lloatiiig ire, in llie same manner as their transport is at this 
day cltccied every spring fnnu ihe borders of the northern lakes and riven, 
and di«| ersed over the adjacent swamps ami low lands. 

The (jiiestion recurs as to the nature of the waters — whether they were 
salt oriresh. Considering ihe vast area over which the clay is spread— it 
being traceable ■ i ■. i 1 only along I ,ake Superior, hut also along the .St. Mary's 
river to Mackinac, and thru™ along f.ake Michigan to the pinnies of 
Illinois— it would seem to have constituted a part of the ancient bed of the 
ocean, ll should, however, be remembered that we have, in former geo- 
logical epaelis, fresh-water formations extending over eons idem hie areas, 
parhciikuly dining terthry and eaihomfcrous eras. 

At any rate, the question ninsi remain do it hi ful, as Ions as we have no 
evidence of ii>ssii remains. Thus far, I know of no type of animal or ve- 
j_- 1 ■ : ; i i 1 1 r lilo havine ever ;>oon found in ihe clay el l.:;kc .Superior. 

3. We have found everywhere resting upon the 'day of l.jke Superior 
a stvatmu of gravel and sand, "which, notwithstanding its irregular struc- 
ture, is a real stratified depositc and must therefore 1m; supposed to have 
been formed in water. Occurring ai still higher levels ihau ihe drift cjay, 
and attaining sometimes a thickness of several hundred feet, we must 
suppose that at the time of its deposition the country bad subsided to a 
still lower level. Krom the diversity of its slrasifteulion we iuler that this 
period was 'diaiaclei i ied by intervals of agitation and repose. Accord in;; 
to Mr. II. U. Rogers's ingenious theory, this feature should be ascribed to 
the temporary ojiernth-ji of carlhijoike wines, smli as are known to 
occur occasionally in our days, especially in the Pacific. Such waves 
mighl well have d'ialurhei! the bottom of the ocean, carrying before them 
mi immense freight of detriial materials, which were heaped up in irregu- 
lar masses and hills, resembling the drift accumulation-:. It' wo suppose 
similar dislnrbauoos to have been of frequenl occurrence, ibey might well 



f of [he Lri iL vi -I il f po-i ! e < , iiii' I whieh we have deli ' -teil on the very sit! li- 
mits of the anticlinal axis, where no oilier drift dcposiles o.-eur. U mi^iil 
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thus appear, nt firs! dial this epoch had been characterized by more violent 
.agitations iIkiti ilif preceding ono. We should bo careful, however, not 
lo judge of the ]Kiwer and violence of mi agency merely Iroui the size of 
the materials I runs ported : lor, if die boulders hiiil been convoyed by pow- 
erful currents, wo should not only find then) of diminished size in their 
progress sunlhward, hill also rounded and smoothed like the smaller pet). 
Dies. On the contrary, we know that they are just as massive at ihe very 
limits of tliu drill in t liijo, as near Ibeir birth-place; besides, iii.-mj- of diem 
along the anticlinal asis are perched, as it were, on the very lop of nar- 
row hills and knobs, where it is hardly admissible, that they should ever 
have been left by a violent agency. Finally, many of them, in spite, ofcon- 
Iradiclory assertions, have rather sharp andes. as if they had been subjected 
to slight attrition. 1 am dicrclhre inclined to suppose that the surface 
boulders, like many of ilmdc buried in the drift-clay and sand, have, boon 
transported by rloatins ice, (not icebergs,) lly ihis hv|)otbesis, their posi- 
tion on Ihe summit of the bills oil'erd no longer any difficulty; for il is- nat- 
ural to suppose thai they should have been stranded upon those points, 
which at the lime were shoals. The changes of level which the region 
Of Lake Superior lias undergone dunuglhe drift epoch are represented in 
the following diagram. Assuming that, during the period of the mnovings, 
the waters stood nearly at the 
F *' same ievel as now, the land 

I 1 * ' must have sun I; dtiriim ihe sec- 

_ .- . JL ond period to the depth of five 

ft . s an.. Z 11"- j fjffi f ] hundred feel, and aaniii ihesamu 

>ttN»^«li|||rill| l l Ilium 'MwfMin amouAdtlring- Ihe third period, 
a if, when they reached those sum- 

T., Thundor Cape, I. it., talc Itoyilc. mils, which arc now one ihott- 
D., Dwdnr<ri t t. snnd fKp| aboV tnthe lal(e . 

The boulders of Lake Superior, like those of all otfrer parts of ihe 
country, point to the north as the source of their origin ; yet there is this 
differance^that they are not generally derived from far. Those in (he 
immediate vicinity of the south shore have in the main been derived from 
the noj'ih shore, but a- a whole, they are not very numerous; and i have 
Mr. Foster's authority ibr staling tiiat very few have passed beyond the. 
dividing ridge. The boulders tad pebbles of ihe opposite slope of the axis, 
although mora uiuneious than on the northern slope, are all derived 
Com the dividing ridge itself. The same is true to a great eslent of ihose 
scattered over Ihe plains and prairies of Wisconsin and Illinois. This 
ridge, abounding in eruptive and me (amorphic rocks, is therefore to bo 
considered hciioofbrlh as tin; true hirlh- place of the boulders seal le red over 
lite western .States, and we need no longer recur lo hiah northern laiiludes 
to ascei-taiu their origin. The drift ejKich may lie considered as closed 
with the transportation of ihe boulders. The waters, after having thus 
reached their highest level — during which the transport of the boulders 
and pebbles was accomplished — again subsided. Wilh this subsidence 
commences tho era of the alluvium. We have no reason, however, to 
supposo that the subsidence was sudden, livery thing loads us lo believe, 
on il ,f cn:itr:uy, tea' u was ui ;n Ural , a oil that [he. same ayrncj,..- emui iiuod 
to operate to a certain degree. Thus we may infer that beaches were 
formed, sand burs built up, and boulders transported, in the same manner 
as before, although at lower levels. Menu white, lite former and higher 
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benches receded more and more from the shores; the bars, shoals, arid 
aub-marinoi bunks appeared us ridges or oesars above the plains recently 
laid dry, whilst new ones were forming at lower levels; and -whenever 
. the water, in its recoiling movement, simx.1 fur a sufficient lime at the same 
Iuvl'I In w the in".v slum: to beaded i>nd nodi'iniined by the 

. waves, these bin It's and leirae.es were tbrmed, ;is shown heliiro. Now, since 
terraecs and ridges oe.eur frennentiv alumr the iro'at hikes, they may be 
: considered as a conclusive proof that the subsidence was really gradual. 
.■In this respect, terrains ami i-tdg"-, :tl thiuti;li composed nf drift materials, 
"i denudations along 
, , »d to have been dis- 
dth more detail in my report 
ire of any striking gcol»gical 

between the two epochs of the drift and alluvium. It might therefore be 
asked if'lhui'o is sullicietit reason to separate them. There are, indeed, 
, some geologists who question tin: propri^y nl';-iich distinction. My chief 
: motive in adopting it is derived from all of the diift phenomena, rather 
lIlllOlin any single event- 

The drift is the last phasis of any importance through which the earth 
passed before it became fitted for the habitation of man. Were it not for 
these deposites, a great portion of this continent, including the district eui- 
■ braced in this report, would have been a waste of naked and barren rocks, 
covered partially with heaps of dry sand or rough detrital materials. 
Through the long-continued ag«nr,y ,,f water, these materials have not 

only ln-o;i rcdm-ed and dispersed, hut also r si'-.l in sm-.li pro purlieus as 

..lo ati'ord a must appiupriale soil lor vegetable ami animal life. When, 
-afterwards, the rise of the continent caused the waters to recede within 
their present limits, they left helmut them those wiil.i, drift-covered plains, 
destined to befcome, in the lapse of time, the seat of an industrious, in. 
telligic-il, ami -prosperous nation. We think ourselves justified in con- 
sidering the period, when tin; waters, after having douo tlieir work, began 
to recede, as the br.igiiin'.ng of that new and L'vai.J era which li^ been 
properly called the em of man, and of which the alluvial period is tlio 
introduction. 
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GLOSSARY OF MIKING AND METAL LUllfiiC TEH MS. 



For convenient reference, we have prepared the anaaxed glossary of Llie 
tachnical and provincial terms relating the science of mining mid metal- 
lurgy, which iudu'le; most of those in use in tins i.'nuio.ry ' "<! in books 
creating of these subjects. The fact 1 that a great number of Cornish and 
German miners are employed in our mines readily accounts for the intro- 
duction of foreign, provincial and technical words, many of which nre 
already in familiar use in the Lake Superior copper region; others are 
used in foreign works treating of mining and metallurgy, and have been 
adopted in English books, when ivu have no word expressing e.v.ictly tho 

In the glossary, the letter C, affixed to a word signifies that it is of 
Cornish origin; F, follows a term adopted from the French, and G, from 
the German language. i 



Abstrich. — ( G.j — Impure litharge obtained in the operation of separating 
silver from lead ores. 

Abzug.— ( G.J— The firet, very impure litharge which is formed in the 
operation of cupelling argentiferous lead-ores. ' ^ 

Adventurers. — Shareholders, or those interested in a joint mining enter- 
prise. 

Air-mitchum. — Apparatus tor ventihiiiiig a mine by withdrawing the 
foul air from it, or by iiirciris? in pine air i'rom the surface. 

Arch. — A niece of ground leh mi worked near a shall. 

At tie. — Rubbish; rack containing too little, ore to \v: worth working. 

Average standard. — ( G.j — The price per ton of the fine copper iu the 
ore, after deducting the charge for smelting, which amounts, at Swansea, 
to £'Z Ss; per ton of ore. 

Back.— The back of a lode is that part of it which is nearest the surface 
iu lehuiuu to any portion of tho workings of the mine; thus the back of tho 
level is-that part of the lode which is above. 

Bar. — Term applied in Cornwall to a vein of a different description of 
mineral crossing tije lode or country. 

Beat away.— To excavate; a term usually anplkd to hard ground. 

Bed. — A seam or horizontal dejvnsito of ore. 

Beml. — ( O.) — Indurated clay; term applied by the miner to apy liard- 

e "%'ac/fjack^— (C.J— Hleude, stdphuret of nine. 

lib/St. — The air introduced hy tin; '1 iV.'hil; app iratu.s iul.i tho fn n.ai'O. 
Blower. — ( C. J — A smelter of ores. 
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Bounds. — f C.)— The limits of the ownership of a tract containing tin 
ore. 

Brmquc.~-(F.)- A lining of closely- beat en charcoal, or other carbona- 
ceous substance. 

Branch. — A small vein ■which strikes out from the main lode, or 
branches from it. 

Brood. — Impurities mixed with the ores. 

Broil.— The traces of the presence of a lode found in the loose matter 
at or near the surface. 

Bticktrs.— Men who break or bruise [he ore. 

Bvtiiiliii%. — (iti\wAtii>!i the ores from the mixture of earthy substances 
by means of a wooden frame or cistern filler! with water. 

Bunch.- — A small quantity of ore in a compact mass in the vein. 
Cat. — ( 0.) — \\ oltram : tuny-late of iron and manganese. 
Cand.—(C.) — Fluor-spar. 
Ctijil'riii.— Sujif riii leu Hen 1 of a mine. 

Counter (or contra) lode— A. lode forming an angle with the ordinary 
direction of the other lodes in its vicinity. 

Champion hull-.. — The principal lode nl" a mine. 
Clack. — The valve of a puitip rif any kind. 

Cob. — To break up the oro with hammers, so as to sort out the valua- 
ble pinion of it. 

Cockle. — Schorl, or block tourmaline: 
Coffin.— Old workings open to the day. 

Ooiih.- -Tl]..' ai-iuiu'c incut of the mineral contents of the lode in paral- 
lel, crystalline masses. 

CoU-lnok system.— 'The method of working a mine according to cer- 
tain regulations, by which the adventurers may at any time "sign olf," 
and cease to be liable for anv further expenditure in jinivi iilt the mine. 
The plan is. to insert in the "cost-hnok" the name and address of each 
of the ad venturers who firs' work the mine, with ail subsequent irtiuslers 
of shares, and every expense attached to the undertaking; a meetiffg of 
the proprietors is held every two months, at which the purser presents 

incurring any 

:; the rock ill 



if the undertaking 



Crop— The best < 



it a considers 
o intersect the 



e sides of the timber 



dug pits in it* 
:r by ramming 
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Dam— .(C)— Choke damp; foul air. 

Dan-Huge. — ( G.) — Residue of copper in llio process/if separating silver 
from copper in the liquation process. 

Dead-work. — Work where (he veiu is not productive, or work which is 
done without obtaining any ore. 

Death. — Kulibish ; utile: veinstone barren of Ore. 

Dialling. — Mining engineering; surveying within a mine. 
, Dish.—( C.) — That portion of the produce of a mine paid as rent to 
the owner or lordi 

Dissueiitg.— Breaking down the strata from one of the walls of a rich 
and narrow vein, so (hat it can afterwards be taken down without loss 
or waste. * 

Dropper. — A branch which leaves the main lode.. 

Driving. — Excavating in a horizontal direction; opposed to sinking or 
excavating in a vertical direction. 
Drift.— Horizontal excavation. 

Dress. — To clean the ore bv breaking off fragments of the gangne from 
the valuable ore. 

Eltxms. — ( C.) — Dikes of granite and feldspar; porphyritic rocks cutting 
the slates and granites of Cornwall. 

Engine-shaft.— The shaft by which the water isdrawn from the lowest 
portion of the iriine. 

Feeder. — A branch falling into the main lode. 

Faidl. — A sudden interruption of the continuity of strata in the satno 
plane, accompanied by a crack or fissure of a width varying from a mere 
line to several feet. 

F/u<mh.— Decomposed, clayey matter, accompanying the slides and 
cross-courses, and sometimes' die lode itself. 

Foat-waU. — The wall on the lower side of the lode. 

(,'«„,,■(„:._ Tli c n.ni-niesalNlbresis Jioniun of the lode; the mineral 
substances accompanying the ore. 

Gad. — A pointed wedge of a peculiar form, having its sides of a paral- 
lel figure. 

Garkupfer. — (G.) — Refined copper. 

atht,— (c.y-we*. 

(Ji'-nd kre!,i. — \early liorixont" ! irvds. 

Gossan. — Oxide of iron, intermixed with quartz, generally found near 
the surface, in the lode or accompanying it. 
Grass.— The surface; the open air. 
Graican. — ( O.) — Decomposed granite. 

Ground. — The rock which is adjacent to the lode; the strata in which 

the lode 'occurs. 

Gulph of are. — A very large deposite of ore in the lode. ■ 
I-J'uizing-waBr—Tbs wall or side above the lode, in contra-distinct ion 

to i he font- wall. > 

Heave. — Tha horizontal dislocation which occurs when one lode ia in- ; 
lewclp-d In' ;;!n![h(_-]- having a ditlererit direction. 

florae.— The dead ground between two branches of a lode. 

Jiiwj/iu-j-ttibb'. — Inclined boar; I , mid which is made to move with a 
sudden and quick motion, used in washing the ores. 

Jig. — To separate tho ore with a riddle or wire-bottotned sieve, the 
heavier substance sinking to the bottom of the sieve 
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Junction— Point where two veins, or different rocks, unite. 
Kterc. — A large vat. 

AW*.— The bneket in which the ore midallle are sent to the surface. " 
Kiilas.—(CJ— Clay slate. 

Kupfcr-stein, ( G.j— Rcgnlus. from ropery- lead ores twice roasted. 
Lander. — The man wl:o attends at the mouth of the shaft lo receive 
the ores as they are sent to the surface. 
Leader. — A branch of (he main vein. 

Lev-Is.— Galleries driven on the lode at various depths, generally at ■ 

JJJlers. — Wooden heams lii whHi die • [;!]iip-lif:."j|s are fastened 
t.'i'li:.- ■[i''.','u!or win p:vdu.':ng (ire. 
L„vpe.—{ I-'.;, -til'ioiii; ireni :he pniTdling furnace 
Matte. — (P.) — lieguhis-, nu iitii sulphuret. 
Mm:!,- li.ni/. — Wcnde, Milphuret of ainc. 
j\lmr-stone.~( O.j — Granite. 
Munavn—f C.J— Iron pyrites. 

Needle. — A long, taperin;; piu.-i; of copper used in lumping the hole for ■ 
blasting, in order to leave a cavity for inserting tho safety. fuse. 

Pad-. — T<> occasion lim sjjr:i.'rly siibs-ld-'iicc of the ore in the process of 
tossing or chiming, by Loailng the keeve with a hammer. 

Pair. — Gang, or party of men. . ■ 

Parcel. — A heap of ore ready for sale. 

Pass— An opcniii;: left tor lulling down stuff to the level. 

Pcadi.-(C)— Chlorite. 

Pick.— A common instrument fur mining and agricultural purposes. 
Pillar — A piece rjf arumul lint to support tho limiting wall. 
Pitman.— One employed to look after die lifts nl pumps and the drain- 
age. 

Pit work. — The pumps and niher apparatus of the engine-shaft. 
Point of Die horse.— The spot where the lode splits or divides into two 

Pol <pr<iwn—( C. j — Soft decomposed granite. 

Prion.— ( V.J— Soft : white clay, esteemed in Cornwall a favorable sign, 
when found near a lode. 

Rack. — An inclined frame on which ores arc washed. 
Riilillc. — A sieve for washing the ores. 

Rosette. — (F.) — Dish of refined copptr taken off from the surface hy 
* throwing on cold water. 

Run of a lode. — Its direction. 

SnnlMiiid, — ( G.J— i'lurai saalbUndcr , sclvases, or thin bands of earthy 
matter, generally argillaceous, oneac-h side oftlie vein next lo the wall-rock. 
Sett. — Tho ponton of ground takon on lease lor mining purposes. 
ScMich. — f G.j — Finely pulverized ore mud. 

Slag. — Sili'-iuu* substances fumed in the various processes of smelt- 
ing and telinin.'i principally silioaios nf (he proluAidc of n or, , itiniiuini, lime, 
and magnesia, generally eunianiing a small portion of various metallic 

subs lances. 

Slmft.—A vertical or inclined excavation in the lode or through the 
country. 

isjileismifrn. — ( G.J — Copper reiining furnace with two receivers for the 
fused metal. 
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'.Ste&a.— Apparatus lor raising or lowering heavy arliHcs in Ilia shaft. 
Shy.— -The solid rock. 

Shading. — Tracing the situation of a lode by means of the loose mosses 
of ore and veinstone which hav<: been separated from it and scattered in 
1(3 neighborhood, j 

Slmiiting.— Blast i ng with gunpowder. 

Hinldiir: . — Rxcavaiiin.- downwards in the shaft. 

Slide,— A vertical dislocation of the lode. 

Slick/ami*/-*. -IVlished , aL'silbccous surfaces of the rock, caused by the 
rubbing and grinding of lar^e masses against each other. 

Stw;kirerk. — (G. j •■ -An assemblage »f small irregular strings of ore, 
which has no regular loroi like a tiw- vein, lml in which the ore scenis to 
have been disseminated ilirnuu'i: ! T ie lisMin.'s in the rocks. 

Slimes.— Metallic ores mixed with finely-comminuted particles of the 

■Smell. — The reduction of metals from their ores hy the aid of heal, in 
the usual melalhtrgic treatment in the large way, is called smelting. 

Ssllar. — The small platliimi at the end of a cerium number of ladders. 

Spatting. — ISreaking up the rock into small pieces for the purpose of 
separating the ore. 

Stamp. — To break up the ore and gangue hy machinery, with the aid 
of water, for the purpose of washing on I the heavier metallic particles. 

Stamp-ltcafl.—'VM iron end of the beam which hy its weight breaks 
thi 1 fragments oforcin the process of stamping. 

Slope.— .To excavate the space between two levels by a succession of 
stop-like workings. 

Siring.— A small vein. 

Stiiji'.— Aitle, or rubbish. 

Sump. — The bitiouiof the ermine-shaft, into which the water is allowed 
to run, and from which it is pumped or removed by some other means. 
Tackle. — The windlass, rope, and kibble. 

Tamping. — The substance with which the hole in blasting is filled :;f- 
ter the charge of powder has been introduced; also, the process of filling 
the hole is called tamping. 

Thrmcn.—A lode is said to be thrown npordown when it is intersected 
by a slide by which a portion of the lode has been removed from its ori- 
ginal position to one side or the other. 

Tickt-t-iiiiix.— (U.j — 'I'iiO weekly |iuhl:e sales id' ore. 9 

2'ritiute. — The system of working by tribute is that under whicli the 
workman receives a certain proportion of the ore which lie raises as a re- 
turn tor his lahor. 

Trunk. — A long narrow inclined box, in which the separation of the 

finely-washed ore from the earthy impirrilios is ejected. 

Tmuul-hea'l. — The top of a furnace, where the materials are pul in. 

Tut-work. — Work in which the laborer is paid in proportion to the 
amount done — generally at so much per fathom in driving or sinking. 

Tuyere.. — L'ipe through which the blast is introduced into the furnace. 

Underlie, — The dip or deviation of a vein or bed from the perpen- 

Van. — To cleanse a small portion of ore by washing away the earthy 
matter, by the aid of a shovel or some similar implement. 
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Vein. — The' contents of a fissure in the rooks, of indefinite length flfi'd 
depth. 

I'tig. — ( C.) — A cavity in tlio vrin, uoiiernlly with crystals. 

Wnll. — The side of the rocks adjacent to the vein. 

Was/iing.— The process of separating the ore from the earthy impurities 
by llio aid of water, the parlu'les n!'orc and eartbv matter arranging them- 
selves in diikrait positions arcordina m their diln:ret;t sparine Gravities. 

Whim. — A machine cousi.-iiiiL' of a drum revolving vertically by horse, 
steam, or water power, by which', with the aid of a rope and pulley, the 
ores are raised ii-oni tin- hoiiom of the mine. 

Whim-shaft — The shaft through which the ore is raised by means of a 
whim. a 

Whip awl, krrij.— The simplest m.-llir,;! of radius [In- kihMe hv means 
ofa single pulley; the kibble is attached to a rope, which is drawn by a 

Winze. — A shaft-sunk from <nie level to another, for vontillaiion, or for 
proving Ihe vein. A winze differs from a shaft in not being open to the 
surface, like the latter. 
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